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PREFACE 


This  report  presents  findings  firom  a  study  of  the  relationship  between  recruit  aptitudes 
and  job  performan'  e  in  Army  ja^  ',  and  the  use  of  that  relationship  in  a  model  for  setting 
mUstment  standards.  The  report  documents  a  briefing  presented  to  the  Acting  Assistant 
Secretary  of  Defense,  Manpower,  Reserve  Affairs,  and  Logistics  (MRA&L),  on  April  10, 
1981,  describing  preliminary  model  results  for  the  Army  Infantry. 

Ihe  report  was  prepared  as  part  of  Rand’s  Manpower,  Mobilization,  and  Readiness  Pro¬ 
gram,  9>onsored  by  the  Office  of  the  Assistant  Secretary  of  Defense  (MRA&L),  under  task 
order  No.  81-IV-4,  “Enlistment  Standards  and  Job  Performance.” 
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SUMMARY 


An  improperly  calibrated  Armed  Services  Vocational  Aptitude  Battery  (ASVAB)  used 
between  1976  and  1980  produced  inflated  test  scores  for  many  applicants  seeking  military 
enlistment.  In  effect,  the  calibration  error  lowered  enlistment  standards  and  led  to  increased 
enlistment  of  low-aptitude  personnel,  many  of  whom  would  not  have  qualified  with  a  correct¬ 
ly  calibrated  test.  These  low-ability  recruits,  called  "category  IV,”  are  below  the  30th  percen¬ 
tile  in  general  aptitude  compared  with  the  World  War  II  mobilization  population,  and  rep¬ 
resent  the  lowest  category  allowed  to  enlist. 

The  calibration  error  was  corrected  for  the  1981  fiscal  year,  but  meanwhile  the  Army  had 
experienced  the  largest  influx  of  low-aptitude  recruits  among  the  services.  This  event  raises 
three  important  policy  questions,  each  of  which  is  investigated  in  this  report.  First,  what  is 
the  magnitude  of  this  decline  in  Army  recruit  aptitude  levels,  and  how  does  it  compare  with 
aptitude  levels  during  the  draft  years?  Second,  how  has  this  decline  affected  job  performance 
and,  hence,  manpower  effectiveness?  Third,  will  higher  aptitude  standards  for  the  Army  be 
cost-effective,  and,  if  so,  how  costly  will  these  higher  standards  be? 

The  first  question  is  answered  by  comparing  recent  Army  recruit  aptitude  levels  with 
those  obtained  during  the  19608  when  the  draft  was  in  effect.  We  find  that,  between  1976  and 
1980,  nearly  one-half  of  all  Army  recruits  fell  into  category  IV.  D\iring  the  peacetime  draft 
years,  this  proportion  varied  around  an  average  of  20  percent.  In  other  words,  lowest- 
aptitude  recruits  more  than  doubled  during  the  last  half  of  the  1970s.  Moreover,  the  propor¬ 
tion  of  highest-aptitude  recruits  (categories  I  and  n,  the  top  36  percent  of  the  general  youth 
population)  fell  from  around  one-third  to  about  15  percent  by  1980.  FoUowing  adoption 
of  a  new  and  correctly  calibrated  aptitude  test  in  late  1980,  Army  category  I  and  II  recruits 
climbed  to  25  percent,  while  category  IV  recruits  dropped  to  31  percent  for  the  1981  fiscal 
year. 

The  effect  of  declining  aptitude  levels  on  job  performance  was  evaluated  by  means  of 
standardized  on-the-job  proficiency  tests,  which  assess  the  extent  to  which  enlisted  personnel 
possess  skills  essential  for  specific  Army  jobs.  Compared  with  higher-ability  Army  recruits, 
lower-aptitude  recruits  are  much  more  likely  to  fail  these  on-the-job  performance  tests  across 
a  wide  range  of  Army  jobs,  including  combat  arms  specialties.  Therefore,  the  declining  apti¬ 
tude  levels  in  recent  years  have  lowered  Army  manpower  effectiveness  by  enlisting  larger 
numbers  of  personnel  who  are  \mable  to  meet  minimum  skill  requirements. 

Given  the  relationship  between  aptitudes  and  job  performance  alone,  the  higher  aptitude 
standards  adopted  by  the  Army  in  1980  would  clearly  seem  desirable.  These  standards  follow 
a  Congressional  mandate  setting  a  maximum  of  25  percent  category  IV  recruits  for  1982  and 
20  percent  in  future  years.  The  final  policy  questions,  then,  become  whether  these  new  stan¬ 
dards  will  be  cost-effective  in  an  All-Volunteer  Army,  and  how  much  it  will  cost  the  Army  to 
meet  them.  This  report  attempts  to  answer  these  questions  by  developing  a  methodology  for 
determining  optimal  aptitude  mixes  according  to  cost-effectiveness  criteria. 

The  central  component  of  this  methodology  is  a  cost-performance  model  that  compares 
the  total  cost  of  recruiting  and  maintaining  first-term  enlisted  personnel  of  varying  quality 
mixes  for  a  given  Army  job.  The  quality  mix  varies  according  to  AFQT  distribution,  high 
school  status,  and  the  aptitude  score  requirements  for  entrance  into  a  given  job.  The  model  is 
applied  to  the  Army  Infantryman  specialty  for  illustrative  purposes. 
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The  results  for  Army  Infantrymen  show  that  the  model  can  generate  a  series  of  optimal 
aptitude  mixes  for  various  recruiting-cost  assumptions.  Generally  speaking,  the  model  shows 
that  optimal  aptitude  mixes  require  a  higher  proportion  of  high-aptitude  recruits  than  were 
enlisted  between  1976  and  1980.  Under  the  smallest  of  three  recruiting-cost  assumptions,  the 
optimal  standards  are  even  somewhat  higher  than  the  new  Infantry  standards  adopted  for 
the  1981  fiscal  year. 

Assuming  that  present  manning  levels  remain  constant,  raising  ability  standards  will 
increase  recruiting  costs  substantially.  Although  the  recruiting-cost  estimates  need  further 
refinement,  preliminary  estimates  suggest  that  optimum  ability  mixes  might  cost  the  Army 
between  $100  and  $200  million  per  year  in  extra  recruiting  costs,  either  in  the  form  of  addi¬ 
tional  recruiters  or  in  the  form  of  enlistment  bonuses  or  other  enlistment  incentives.  Such 
expenditures  would  deliver  only  7,000  additional  high-ability  men,  out  of  an  estimated  105,- 
000  Army  non-prior-service  male  accessions  in  1981.  If  the  Congressional  mandate  were 
applied  to  all  Army  jobs,  this  increment  could  rise  to  10,000  or  12,000  high-ability  recruits  (or 
more)  at  an  increased  cost  on  the  order  of  $280  to  $370  million  per  year.  Moreover,  as  the 
number  of  18-year-olds  in  the  general  population  declines  throughout  the  1980s,  coupled  with 
plans  to  increase  the  size  of  the  Army,  the  competition  for  high-ability  personnel  may  become 
even  more  intense.  Recruiting  costs  may  then  have  to  rise  even  further  to  attract  enough 
persons  to  meet  these  new  ability  standards. 

Notwithstanding  these  seemingly  high  costs,  this  study  has  shown  that  higher  ability 
standards  make  sense.  Two  points  must  be  kept  in  mind.  First,  the  additional  costs  are  only 
a  small  increment  to  the  total  cost  of  recruiting  and  maintaining  the  first-term  force;  in  the 
Infantry  example  examined  here,  achieving  the  optimal  ability  mix  requires  only  about  a  5 
percent  increase  in  total  force  costs.  Second,  the  return  that  these  additional  expenditures 
will  yield  is  a  substantially  more  capaUe  force;  the  optimal  mix  would  yield  10  percent  more 
working-months  contributed  by  Infantr3rmen  who  are  able  to  meet  the  minimum  job  perfor¬ 
mance  standard.  Higher  standards  ensure  that  more  of  the  Army’s  recruits  are  able  to  per¬ 
form  their  jobs  adequately,  reduce  the  cost  of  obtaining  each  month  of  qualified  job 
performance,  and  hence  may  justify  the  costs  they  impose. 
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I.  THE  POLICY  PROBLEM 


In  July  1980,  the  Assistant  Secretary  of  Defense  for  Manpower,  Reserve  Affairs,  and 
Logistics  reported  to  Congress  that  calibration  errors  had  been  discovered  in  the  Armed 
Services  Vocational  Aptitude  Battery  (ASVAB),  the  test  used  to  determine  enlistment  eligi¬ 
bility  and  assignment  to  specific  jobs.‘  The  errors  consisted  of  incorrect  test  "norms”  that 
caused  lower-aptitude  applicants  to  receive  substantially  inflated  test  scores.  As  a  result, 
many  persons  were  allowed  to  enlist  between  1976  and  1980  who  otherwise  would  not  have 
met  minimum  aptitude  standards  either  for  specific  jobs  or  for  military  service  in  general. 

The  Army  was  particularly  affected.  Before  the  error  was  discovered,  it  appeared  that 
the  Army  was  enlisting  about  9  percent  of  its  personnel  in  the  lowest  allowable  category 
(called  “category  IV”)  on  the  AFQT,  a  composite  of  ASVAB  subtests  measxuing  general 
aptitudes.  A  person  in  this  category  has  a  score  between  the  10th  and  30th  percentiles  of 
the  World  War  II  mobilization  population,  which  is  widely  believed  to  represent  the  total 
U.S.  youth  population.^  After  the  error  was  corrected,  it  turned  out  that  nearly  half  of  re¬ 
cent  Army  recruits  were  in  this  lowest  acceptable  category.  For  all  services  combined,  it 
previously  was  believed  that  only  5  percent  of  recent  recruits  were  category  IV,  but  the  true 
proportion  was  30  percent. 

Figure  1  shows  the  trends  in  low-  and  high-aptitude  Army  recruits  over  the  past  20 
years.  During  most  of  the  1960s  fewer  than  20  percent  of  Army  recruits  were  category  IV, 
except  for  a  few  years  during  the  Vietnam  conflict  when  the  proportion  rose  to  about  28 
percent.  After  the  draft  ended,  however,  corrected  aptitude  scores  show  that  the  proportion  of 
category  IV  personnel  increased  substantially,  until  by  1980  virtually  one-half  of  all  Army 
recruits  fell  into  the  lowest  allowable  mental  category. 

A  les^  discussed  but  equally  significant  finding  is  the  trend  for  category  I  and  II  recruits, 
who  scor  1  the  upper  35  percent  of  aptitude  levels.  Hi^-aptitude  recruits  dropped  sharp¬ 
ly,  from  one-third  of  all  recruits  in  the  draft  years  to  15  percent  by  1980.  During  an  era  in 
wl.  .1  Army  weapons  systems  have  become  increasingly  complex  and  sophisticated,  the  pro¬ 
portion  of  enlisted  personnel  available  for  leadership  and  for  high-skill  maintenance  has 
fallen  to  less  than  half  what  it  used  to  be. 

The  test  calibration  errors  were  corrected  in  a  new  ASVAB  adopted  in  October  1980.  As 
shown  in  Fig.  1,  this  led  immediately  to  a  reduction  in  category  IV  recruits  to  30  percent  and 
an  increase  in  category  I  and  II  recruits  to  23  percent  for  the  1981  fiscal  year.  Note,  however, 
that  1981  aptitude  levels  are  still  lower  than  the  levels  observed  during  the  peacetime  draft 
years. 

Even  though  recent  aptitude  levels  have  been  increasing,  several  important  policy  ques¬ 
tions  remain.  First,  has  this  large  number  of  lower  aptitude  recruits  caused  manpower  effec¬ 
tiveness  to  decline,  especially  in  the  Army,  and  if  so,  to  what  extent?  Second,  can  the 
experience  with  lower  standards  indicate  how  to  set  standards  in  the  future?  That  is,  can 
information  on  the  performance  of  low-aptitude  recruits  be  used  to  determine  an  optimal 
aptitude  mix?  Of  special  interest  is  the  cost-effectiveness  of  a  recent  Congressional  mandate 

‘Office  of  the  Assistant  Secretary  of  Defense  (OASD/MRA&L),  Aptitude  Testing  of  Recruits,  A  Report  to  the  House 
Committee  on  Armed  Services.  July  1980. 

^Under  public  law,  persons  below  the  10th  percentile  in  general  aptitudes  are  excluded  from  peacetime 
military  sei^ce. 
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Fig.  1 — Trends  in  high-  and  low-aptitude  Army  recruits 


calling  for  ceilings  of  20  percent  category  IV  and  35  percent  non-high-school  graduates 
among  new  recruits  within  each  service. 

In  the  past,  answering  questions  such  as  these  has  been  complicated  by  the  lack  of  ade¬ 
quate  measures  of  manpower  effectiveness.  The  traditional  justification  for  limiting  enlist¬ 
ments  of  category  IV  personnel  rests  on  their  lower  grades  in  training  schools.  However, 
given  the  importance  of  reading  and  writing  skills  in  classroom  settings,  schooling  results 
may  not  necessarily  predict  actual  on-the-job  performance,  particularly  among  manual  or 
combat-related  jobs.  Up  to  this  point,  ability  standards  have  not  been  oflicially  justified  by  an 
examination  of  on-the-job  performance. 

With  the  advent  of  the  Army’s  unique  Skill  Qualification  Test  (SQT),  on-the-job  perfor¬ 
mance  tests  are  now  available.  The  SQT  was  developed  for  most  Army  jobs  during  the  1970s 
to  help  unit  commanders  assess  training  needs.  The  SQT  tests  the  competence  of  personnel  in 
understanding  and  performing  selected  tasks  considered  critical  for  a  particular  Army  job. 
The  SQT  has  both  written  and  hands-on  components  unique  to  each  job,  and  it  has  a  specific 
passing  score  that  defines  minimum  acceptable  proficiency  for  that  job. 

The  relationship  between  AFQT  category  and  passing  the  1979  SQT  is  shown  in  Fig.  2 
for  first-term  Army  Infantrymen.^  Regardless  of  high  school  status,  men  in  category  IV 
(revised  norms)  are  more  likely  to  fail  the  minimum  SQT  standard  than  are  persons  in  higher 
categories.  Although  this  issue  will  be  explored  in  more  detail  later  in  this  report,  it  does 
appear  that  recruit  aptitudes  can  affect  job  performance.  Therefore,  the  higher  proportion 
of  low-aptitude  recruits  in  recent  years  appears  to  have  degraded  the  effectiveness  of  Army 
Infantry  personnel. 
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Rg.  2— General  aptitude  and  jOb  performance  for  Aimy  Infantrymen 


This  still  leaves  the  question  of  how  to  set  aptitude  requirements  in  the  future,  which 
is  a  major  topic  of  this  report.  Merely  showing  a  correlation  between  recruit  aptitude  and 
on-the-job  performance  does  not  itself  establish  apt.^ude  standards  for  a  given  job.  One 
reaso  is  that  many  category  IV  persons  do  qualify  on  tl  o  PQT,  albeit  at  a  lower  rate  tiia.i 
higher-aptitude  recruits.  Moreover,  the  SQT  is  not  the  only  indicator  of  personnel  effective¬ 
ness;  other  performance  indicator  s,  especially  training  results  and  attrition,  must  be  consid¬ 
ered.  Persons  who  fail  training  courses  or  who  separate  before  the  end  of  their  enlistment 
term  also  detract  from  effectiveness  by  increasing  training  loads  and  by  creating  job  turbu¬ 
lence.  Nor  should  the  factor  of  cost  be  ignored.  High-ability  enlistees  may  out-perform  low- 
ability  enlistees,  but  they  also  c«.  t  more  '  j  recruit.  The  cost  trade-offs  betveen  the  higher 
recru.  :ing  cost  of  high-a^  -ility  p>e>eonnel  and  their  superior  performaiice  must  therefore  be 
considered. 

The  mqjor  objectives  for  the  remainder  of  this  report  are  three-fold.  First,  the  relation 
saip  between  job  perfom  ance  and  various  ability  characteristics  is  examined  in  some  detail, 
focusing  on  several  Army  jobs  and  using  performance  data  from  several  sources.  To  assess  the 
potential  effect  of  differing  ability  standards  on  the  Army  as  a  whole,  it  is  important  to  test 
the  relationship  between  job  performance  and  aptitudes  for  more  than  one  Army  job  and 
use  more  than  one  ability  indicator. 

Second,  a  methodology  is  presented  for  investigating  the  cost-effectiveness  of  alternative 
en..8tment  standards  for  spe.ific  military  jobs,  where  standards  are  defined  in  terms  of  apti¬ 
tude  and  educational  r^jquirements.  The  methodology  is  a  cost-performance  model  that  allows 


investigation  )f  optimal  ability  standards  or  mixes,  where  optimum  means  an  ability  mix 
that  minimizes  cost  per  unit  of  formance  for  a  given  force  size. 

Finally,  this  methodology  and  mod?!  are  illustrated  for  the  Army  Infantryman  .specialty, 
using  recent  cost  and  performance  data.  The  intent  here  is  to  show  how  the  model  works  and 
to  compare  optimal  standards  with  the  cost-effectiveness  of  past,  present,  and  proposed  future 
standards  for  Infantrymen. 

The  report  is  organized  into  four  remaining  sections.  Section  II  discusses  performance 
measures  for  Army  jobs  and  presents  the  basic  relationships  between  job  performance  and 
personnel  characteristics  using  recent  Army  data.  Section  III  describes  the  cost-performance 
model  for  assessing  the  cost-effectiveness  of  a  narticular  ability  mix,  along  with  cost  esti¬ 
mates  necessary  for  applying  the  model  to  Army  Infantry.  Section  IV  applies  this  model  to 
the  Infantry  performance  data  in  Section  II,  and  discusses  the  implications  of  this  method¬ 
ology  for  setting  future  enlistment  standards.  Section  V  summarizes  the  principal  study  find¬ 
ings,  and  discusses  their  implications  for  Army-wide  enlistment  standards  policy  and 
recruiting  costs. 


II.  PERFORMANCE  MEASURES  FOR  ARMY  JOBS 


Traditionally,  military  aptitude  standards  have  been  established  by  relating  aptitude 
scores  to  performance  criteria  based  on  training-school  outcomes.  While  this  type  of  relation¬ 
ship  is  useful,  it  is  by  no  means  a  complete  answer  for  setting  aptitude  requirements.  What 
happens  in  a  training  school  is  not  necessarily  representative  of  what  happens  on  the  job;  the 
classroom  can  only  approximate  the  practical  day-to-day  conditions  and  demands  of  the  real 
job  environment.  This  approximation  may  become  close,  but  a  possibility  remains  that  the 
kinds  of  abilities  needed  to  do  well  in  a  classroom  setting  will  not  be  the  same  as  those  needed 
on  the  job.  If  the  abilities  do  differ,  then  the  abilities  needed  for  on-the-job  performance 
should  clearly  take  precedence. 

Another  criterion  used  for  setting  current  enlistment  standards  is  attrition  prior  to  the 
normal  end  of  term.  Obviously,  a  person’s  job  proficiency  is  immaterial  if  the  person  leaves 
the  military  prematurely.  Attrition  has  become  a  problem  for  all  military  services;  it  leads  to 
larger  recruiting  quotas  and  hence  greater  recruiting  and  training  costs  to  maintain  desired 
manning  levels.  Many  studies  have  shown  that  the  mqjor  determinant  of  military  attrition  is 
high  school  status,  with  non-high-school  graduates  far  more  likely  to  separate  prematurely 
than  high  school  graduates  (e.g.,  BuJdin,  1981).  For  this  reason,  recent  enlistment  policies 
have  tended  to  emphasize  recruitment  of  high  school  graduates,  regardless  of  aptitude  levels. 

The  problem  with  existing  standards  is  that  neither  training  success  nor  attrition  as¬ 
sesses  on-the-job  performance,  and  therefore  recent  enlistment  standards  may  or  may  not  be 
related  to  actual  job  behavior.  One  reason  that  training  and  attrition  have  played  mqjor  roles 
in  setting  enlistment  standards  is  that,  until  recently,  adequate  on-the-job  performance  mea¬ 
sures  have  not  been  available.  The  Army  Skill  Qualification  Test  (SQT)  changes  this  circum¬ 
stance  to  a  large  extent. 

The  SQT  was  originally  designed  to  evaluate  training  needs  \t  is  an  objective  test  that 
assesses  proficiency  in  representative  tasks  deemed  essential  to  carrying  out  specific  job  re¬ 
sponsibilities.  The  test  is  developed  and  revised  by  special  staff  at  each  training  school,  with 
input  from  field  commanders  to  ensure  that  the  tasks  included  in  the  SQT  remain  essential 
to  the  job  in  question.  The  unique  feature  of  the  SQT  is  its  format.  It  contains  a  written 
component  to  assess  job  knowledge;  a  hands-on  component  to  test  actual  behavioral  proficien¬ 
cy  in  critical  tasks  (e.g.,  breaking  down  and  reassembling  the  M-16  rifle;  proper  aiming  and 
firing  sequence  of  a  tank  cannon);  and  a  supervisor’s  certification  component  that  signifies 
other  special  qualifications  (e.g.,  rifle  range  proficiency). 

Although  the  SQT  was  not  intended  to  assess  individual  performance,  there  is  nothing 
inherent  in  its  design  to  prevent  its  utilization  for  this  purpose.  Moreover,  since  it  is  adminis¬ 
tered  once  a  year  to  most  enlisted  personnel  (with  a  minimum  of  3  months  on-the-job  experi¬ 
ence)  by  an  independent  testing  staff,  a  large  and  reasonably  reliable  data  base  exists  for 
analyzing  the  relationship  between  the  SQT  and  enlistment  characteristics. 

It  must  be  emphasized  that  the  SQT  does  not  capture  all  aspects  of  actual  on-the-job 
performance.  As  a  proficiency  test,  the  SQT  does  not  assess  such  dimensions  as  actual  hours 
worked,  cooperation  with  supervisors  and  co-workers,  and  related  work  habits.  Nevertheless, 
it  captures  more  of  the  essential  aspects  of  on-the-job  pei  foi  mance  than  any  other  objective 
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measure  available  at  this  time,  and  rt  is  therefore  a  serviceable  tool  for  evalu'  ting  enlistment 
standards.' 


CORRELATES  OF  PERFORMANCE 

The  three  performance  measures  discussed  so  far — training  success,  attrition,  and  the 
SQT — can  affect  enlistment  standards  only  to  the  extent  that  they  are  related  to  observable 
recruit  characteristics.  The  entry  characteristics  of  greatest  policy  interest  are  AFQT  scores; 
special  aptitudes  unique  to  certain  t;,  ^>es  of  jobo,  also  derived  from  the  ASVAB  (e.g..  Combat 
Arms  aptitude.  Mechanical  aptitude,  etc.);  and  high  school  status  (graduates  versus  non¬ 
graduates).  In  addition,  there  is  some  interest  in  such  demographic  characteristics  as  age, 
region  of  country,  race,  and  sex  (for  noncomhat  jobs),  to  the  extent  that  they  can  be  affected 
by  recruiting  policies. 

Most  analyses  reported  in  this  section  are  confined  to  first-term  Army  Infantrymen, 
where  first-term  is  defined  as  the  first  36  months  of  service.*  Although  performance  of  career 
personnel  is  also  important,  the  enlistment  standards  model  developed  here  is  applied  only  to 
first-term  personnel,  who  account  for  most  of  the  attrition  and  SQT  failures.  The  FY  1977 
accession  cohort,  consisting  of  approximately  14,000  Infantrymen  who  can  be  tracked  for 
three  years  (until  September  1980),  was  used  for  training  and  attrition  outcomes.  SQT  results 
were  based  on  the  Fall  1979  administration  of  the  SQT  for  persons  with  up  to  three  years  of 
service  (skill  level  1),  which  yields  scores  for  about  8,000  Infantrymen.* 


Trainiug  and  Attrition 

The  substantial  association  between  high  school  status  and  attrition,  both  during  and 
after  training,  is  shown  in  Fig.  3,  which  presents  retention  rates  of  Infantrymen  during  the 
first  36  months  of  enlistment.  At  the  time  these  data  were  collected,  training  could  be  broken 
down  into  two  components,  basic  and  advar  'ed.*  Non-high-school  graduates  in  this  cohort 
dropped  out  of  basic  training  at  a  higher  rate  than  graduates  (15  percent  versus  8  percent, 
respectively),  and  this  differential  continued  throughout  the  first  term.  By  the  end  of  36 
months,  which  was  the  end  of  the  first  term  for  most  of  these  Infantrymen,  less  than  half  of 
the  non-high-school  graduates  remained  on  active  duty,  compared  with  70  percent  of  the 
graduates.  From  the  standpoint  of  attrition  alone,  high  school  graduates  clearly  offer  an 
advantage  over  nongraduates. 

Interestingly,  no  entry  characteristics  other  than  high  school  status  were  found  that 
correlate  strongly  with  either  training  completion  or  post-training  attrition  in  the  Army 
Infantry.  Most  important,  neither  AFQT  nor  the  special  vocational  aptitude  score  used  to 
qualify  for  Infantry — Combat  Arms  aptitude — is  significantly  related  to  training  success  or 
attrition.  For  example.  Fig.  4  compares  Combat  Arms  scores  with  rates  of  advanced  Infantry 
training  completion,  and  reveals  virtually  no  relationship  between  the  two.*  The  reason  may 


'Supervisors’  ratings  are  iVequentiy  advocated  as  on-the-job  performance  measures,  but  operational  supervisor 
ratings  have  two  critical  flaws:  They  usually  show  little  variation  from  one  pe’wn  to  another,  and  they  are  subjec¬ 
tive,  not  objective,  measures. 

*About  two-thirds  of  recent  IIB  accessions  are  three-year  enlistments. 

^Generally,  one  must  be  on  active  duty  for  12  months  to  take  the  SQT,  but  there  are  small  numbers  of  men  who 
take  it  with  less  than  12  months  of  service. 

*Basic  and  advanced  training  are  now  combined  for  Infantrymen. 

*The  Combat  Arms  scores  are  from  the  ASVAB  in  use  during  FY77,  but  have  been  correctly  renormed.  The  old 
qualifying  score  for  Infantry,  on  the  renormed  basis,  is  76. 
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be  that  standard  for  passing  combat  training  is  set  relatively  low,  so  that  most  persons  at 
all  aptitude  levels  can  pass. 

A  similar  relationship  between  AFQT  and  attrition  during  the  first  36  months  of  service 
is  shown  in  Fig.  5.  Apart  from  the  anomaly  of  high  completion  rates  among  category  I  and 
category  IVC  nongraduates,  which  is  probably  attiibutable  to  randomness  in  the  data  and 
the  small  number  of  such  individuals  in  the  sample,  a  strong  and  consistent  relationship  is 
visible  between  high  school  status  and  remaining  in  the  Army,  but  virtually  no  relationship 
between  AFQT  and  attrition.* 

Likewise,  there  is  no  strong  or  consistent  relationship  between  attrition  and  most  other 
demographic  characteristics,  such  as  age  and  region  of  country.  There  is  a  slight  relationship 
for  race,  with  black  enlistees  having  about  a  5  percent  lower  attrition  rate  than  white  enlis¬ 
tees  after  controlling  for  high  school  status. 


SQT  Pass  Rates 

A  multivariate  analysis  was  undertaken  to  investigate  the  predictors  of  SQT  pass  rates. 
The  analyses  showed  that  the  strongest  predictors  of  passing  the  SQT  were  Combat  Arms 
(CO)  aptitude  scores  and  AFQT  scores.  Although  these  two  variables  are  highly  correlated, 
regression  coefficients  for  both  were  statistically  significant  at  the  5  percent  level.  In  addi¬ 
tion,  high  school  status  and  time  in  the  service  had  small  but  statistically  significant  rela- 


^Categoriet  IVA,  B,  and  C  are  finer  breakdowns  of  the  AFQT,  with  category  IVC  the  lowest  (10th  to  15th 
percentile). 


8 


tionships  with  passing  the  SQT.  Other  demographic  characteristics  had  no  importa.it  predic¬ 
tive  effects  once  these  four  characteristics  were  taken  into  account. 

The  strengths  of  these  various  relationships  are  evident  in  Fig.  6.^  Only  about  60  percent 
of  Infantrymen  with  CO  scores  less  than  80  passed  the  SQT,  compared  with  better  than  90 
percent  pass  rates  for  those  with  scores  over  100.  An  increment  of  10  points  on  the  CO  test 
means  that  an  additional  10  percent  of  Infantrymen  will  pass  the  SQT,  regardless  of  high 
school  status  and  time  in  service. 


oombat  arms  aptitude  score 

Fig.  6— Job  performance,  ability  indicators,  and  time  in  service  for  Army  Infantrymen 

By  contrast,  within  each  aptitude  group,  high  school  graduates  have  SQT  pass  rates  only 
a  few  points  higher  than  nongraduoies.  Therefore,  a  nongraduate  with  a  high  CO  score  is 
much  mor*'  likely  to  pass  the  SQT  than  a  high  school  graduate  with  a  low  aptitude  score. 
Moreover,  time  in  service  does  not  overcome  the  disadvantage  of  a  low  CO  score.  Within  each 
ability  group,  those  who  have  completed  nearly  three  years  of  service  have  an  SQT  pass  rate 
only  about  5  points  higher  than  those  with  one  year  ^  serv  ice.  Thus  hi.vh-apticude  men  who 
are  fairly  new  to  the  Infantry  are  more  likely  to  pass  the  SQT  than  low-aptitude  men  with 
substantial  experience. 

It  should  be  noted  that  the  qualifying  Combat  Arms  score  for  entry  into  the  Infantry  was 
90  prior  to  October  1980,  based  on  the  incorrectly  normea  ASVAB.  After  the  test  norms  were 
corrected,  the  original  qualifying  score  of  90  was  equivalent  to  a  corrected  score  of  76.  As  of 

^Tbe  paM  ratM  are  eatimated  from  a  logistic  regrewion  of  SQT  pass  rate  using  Combat  Arms,  high  school  sta;.us. 
time  in  service,  and  AFQT  as  independent  variables. 


October  1980,  the  Army  raised  the  Combat  Arms  cut-off  score  for  In^antiy  to  85,  so  that 
during  FY  1981  no  new  recruit  should  fall  into  the  lowest  ability  level  shown  in  Fig.  6. 

The  most  important  finding  of  this  analysis  so  far  is  that  high  school  status  and  aptitude 
have  very  different  effects  on  job  performance.  The  former  strongly  predicts  attrition  but  not 
(to  any  great  extent)  on-the-job  proficiency,  while  the  latter  strongly  predicts  job  proficiency 
but  not  attrition.  Since  both  attrition  and  on-the-job  performance  are  important  in  determin¬ 
ing  the  effectiveness  of  military  manpower,  enlistment  standards  must  take  into  account  both 
aptitude  and  high  school  status. 

What  is  not  clear,  however,  is  the  trade-off  between  high-aptitude  nongraduates  on  the 
one  hand  and  low-aptitude  graduates  on  the  other.  Recent  enlistment  policies  tend  to  favor 
the  latter  group,  in  spite  of  th  ir  low  proficiency  on  the  SQT.  The  extent  to  which  this  is  the 
most  cost-effective  policy  is  tested  by  the  model  introduced  in  Sec.  III. 


ALTERNATIVE  PERFORMANCE  MEASURES 

The  SQT  does  not  measure  all  aspects  of  on-the-job  performance,  nor  is  it  without  other 
reliability  problems.  Indeed,  it  is  unlikely  that  any  measure  of  job  performance  will  ever  be 
completely  free  of  methodological  limitations.  Like  many  measurements  of  coinplex  human 
behavior,  the  SQT  score  serves  as  an  index  of  the  underlying  phenomenon  rather  than  a 
direc  measure  of  the  phenomenon  itself 

Such  limitations  lead  to  the  question  of  w'  jther  the  relationships  shown  between  the 
SQT  and  recruit  aptitudes  in  Figs.  2  and  6  .r^  idiosyncratic  properties  of  this  particular  test 
or  job,  or  whether  they  hold  up  for  othe;  mance  measures  and  other  jobs  as  well.  Many 
analysts  wouid  be  especially  corcemec  the  written  component  of  the  SQT,  since  any 

two  paper-and-pencil  tests  may  tend  to  ha  .  ')me  correlation  due  to  reading  ability  or  test¬ 
taking  skills  alone,  independent  of  job  skills.  Hence  some  part  of  the  correlation  between  SQT 
and  aptitude  scores  could  be  spurious,  caused  by  factors  other  than  actual  job  performance. 

Another  concern  with  the  SQT  arises  because  unit  commanders  are  encouraged  to  ad¬ 
minister  t^o  hands-on  (nonwritten)  component  of  the  test  as  a  training  aid,  outside  of  the 
regular  testi.  g  situation.  Such  reb«arsal  sessions  are  known  to  increase  in  frequency  as  the 
SQT  administration  date  approaches,  and  therefore  the  possibility  of  a  "practice  effect” 
arises.  A  practice  effect  could  result  in  higher  than  expected  scores  for  some  persons,  a  tempo¬ 
rary  inflation  that  would  not  be  retained.  For  these  reasons  we  are  interested  in  alternative 
measures  of  on-the-job  performance,  especially  measures  ihat  are  strictly  hands-on  and  that 
are  administered  in  controlled  settings  without  rehearsals. 

One  set  of  alternative  job  performance  measures  is  available  from  project  UTILITY, 
conducted  by  HumRRO  in  the  late  1960s  in  connection  with  Project  100,000  (Vineberg  and 
Taylor,  1972).^  The  Hum^lRO  project  developed  hands-on  behavioral  performance  tests  in 
four  low-  to  moderate-skill  Army  jobs:  Armor  Crewman,  General  Vehicle  Repairman,  Supply 
Specialist,  and  Cook.  These  hands-on  tests  were  actually  research  prototypes  for  the  SQT, 
although  the  SQTs  now  in  use  differ  considerably  from  the  HumRRO  tests  because  of  the 
written:  component.  As  research  tools,  the  HumRRO  tests  included  a  much  larger  sample  of 
job  tasks  than  the  SQT  and  were  administered  in  controlled  settings  by  a  special  research 
team.  Accordingly,  the  HumRRO  data  allow  an  investigation  of  the  relationship  between 

^Project  100,000  was  a  policy  experiment  in  which  larger  numbers  of  category  IV  personnel  were  inducted  into 
the  milite.-y. 
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mental  ability  and  job  performance  in  several  Army  jobs  using  a  reliable  and  strictly 
hands-on  test.* 

The  relationship  between  AFQT  scores  and  passing  the  HumRRO  performance  tests  is 
shown  ir  ‘ig.  7,  along  with  the  Infantryman  SQT  results.  Since  a  "minimum  standard” 
passing  score  was  not  defined  for  the  HumRRO  tests,  a  passing  score  is  defined  here  as  that 
score  at  which  about  95  percent  of  career  personnel  would  pass.^* 

The  relationship  between  AFQT  and  on-the-job  proficiency  is  remarkably  consistent  from 
job  to  job,  and  virtually  identical  to  the  SQT  result  for  Infantrymen.  For  all  jobs,  category  IV 
personnel  are  substantially  less  likely  to  pass  the  performance  tests  than  higher-aptitude 
personnel.  Armor  Crewmen  and  Cooks  have  slightly  lower  pass  rates  overall,  but  the 
strength  of  the  relationship  with  AFQT  is  virtually  the  same,  with  a  30-point  spread  in  pass 
rates  from  the  highest  to  the  lowest  AFQT  categories.  Therefore,  the  relationship  between 
general  aptitudes  and  the  Infantry  SQT  is  not  a  spurious  result  arising  from  unique  proper¬ 
ties  of  the  SQT,  such  as  its  written  component,  nor  is  it  a  result  confined  to  Infantrymen 
alone. 
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"^^Infantryman  SQT  (1979) 
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Fig.  7— General  aptitude  and  job  performance  in  five  Army  specialties 


*Int«nial  consistency  reliability  coefficients  are  .93,  .84,  .87,  and  .56  for  the  Armor,  Repair,  Supply,  and  Cook 


‘*About  96  percent  of  career  Infantrymen  (grade  E5)  pass  the  SQT  at  the  minimum  qualifying  score  of  60. 
Passing  scores  were  50  percent  correct  for  all  jobs  but  Supply  Specialist,  where  the  passing  score  was  40  percent. 
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A  further  validity  test  for  th'  Infantryman  SQT  can  be  obtained  by  examining  the  rela¬ 
tionship  between  aptitude  levelf.  and  the  hands-on  subtest.  This  relationship  is  shown  in  Fig. 
8,  using  Combat  Arms  aptitude  scores  as  a  predictor  of  the  percent  attaining  scores  of  90 
percent  on  the  hands-on  subtest.  The  criterion  of  90  percent  is  fairly  high,  but  it  is  justified 
by  the  fact  that  the  1979  hands-on  subtest  for  first-term  men  includes  only  14  of  the  most 
basic  and  critical  Infantryman  tasks,  all  of  which  could  be  practiced  repeatedly  prior  to  the 
official  testing  day."  A  score  of  90  percent  could  easily  be  adopted  as  the  journeyman 
standard  for  this  test. 


Fig.  8 — Aptitude  and  hands-on  performance  for  the  Infantry  SQT 


The  relationship  between  aptitude  and  the  hands-on  Infantry  test  resembles  that  shown 
for  the  total  SQT  in  Fig.  6.  Less  than  half  of  persons  scoring  below  80  on  Combat  Arms 
aptitude  achieve  a  score  of  90  percent  on  the  hands-on  test,  compared  with  better  than  two- 
thirds  of  those  with  aptitude  scores  over  100.  The  relationship  shown  here  is  replicated  for 
the  hands-on  component  of  the  1978  and  the  1980  Infantryman  SQT. 

"The  tasks  are:  Install  telephone  set;  operate  a  Held  radio;  transmit  and  receive  a  radio  message;  install  a 
Claymore  mine;  determine  magnetic  azimuth  using  a  compass;  prepare  M72  LAW  and  engage  target;  stop  bleeding 
of  arm  or  leg  and  identify  shock  symptoms;  perform  operator  maintenance  on  M16A1  rifle;  use  a  protective  mask;  use 
hand  grenade;  decontaminate  self;  perform  operator  maintenance  on  M60  machine  gun;  operate  M60  machine  gun; 
use  the  M203  grenade  launcher. 


The  conclusion  from  this  analysis  is  inescapable.  Recruit  aptitude  levels  strongly  affect 
subsequent  job  performance,  not  only  for  Infantrymen  but  for  a  representative  variety  of 
other  Army  personnel  as  well.  This  relationship  holds  up  even  when  job  performance  is  mea¬ 
sured  by  nonwntten,  strictly  hands-on  tests.  We  must  conclude,  then,  that  the  reduced 
aptitude  levels  of  recent  recruits  appear  to  have  diminished  Army  manpower  effectiveness. 


III.  A  MODEL  FOR  SETTING  ENLISTMENT  STANDARDS 


The  relationships  between  the  various  performance  criteria  and  entry  characteristics 
shown  in  Sec.  II  do  not  in  themselves  determine  enlistment  standards.  Of  course,  from  the 
viewpoint  of  maximizing  job  performance  alone,  the  military  should  recruit  as  many  high- 
ability  high  school  graduates  as  it  possibly  can.  But  many  other  goals  and  constraints  shape 
enlistment  policies,  some  of  which  conflict  with  the  single  objective  of  maximizing  job  perfor¬ 
mance. 

Cost  considerations  are  critical.  A  force  composed  entirely  of  high-ability  personnel 
might  be  less  cost-effective  than  a  mixture  of  both  higher-  and  lower-ability  recruits.  The 
reasons  for  this  are  that  (1)  recruiting  costs  are  higher  for  high-ability  personnel  and  (2) 
many  category  IV  persons  can  qualify  on  the  SQT,  albeit  at  a  lower  rate.  There  are  also 
broader  issues  to  be  considered,  such  as  the  concept  that  responsibility  for  national  defense 
should  be  borne  by  all  citizens,  not  primarily  by  one  social  group  or  another.  This  leads 
some  analysts  to  recommend  a  recruiting  policy  that  aims  to  enlist  a  representative  cross- 
section  of  the  American  population  (Moskos,  1980). 

Not  all  of  these  considerations  can  be  quantified  in  a  way  that  leads  to  specific  enlist¬ 
ment  standards  for  each  military  job.  Given  the  present  All-Volunteer  Army,  one  feasible 
approach  for  developing  enlistment  standards  utilizes  cost-effectiveness  objectives.  The  cost- 
effectiveness  approach  examines  whether  there  are  enlistment  standards  for  a  given  military 
job  that  minimize  the  cost  of  achieving  given  levels  of  job  performance. 

To  answer  this  question,  a  model  must  be  formulated  that  relates  job  performance  to 
enlistment  characteristics  and  allows  calculation  of  force-cost  figures  for  a  given  level  of  job 
performance.  After  various  force-cost  parameters  are  estimated,  this  cost-performance  model 
can  be  applied  to  differing  enlistment  standards  and  ability  mixes  to  investigate  those  stan¬ 
dards  that  produce  the  most  cost-effective  job  force. 


THE  PERFORMANCE  MODEL 

The  basic  concept  of  our  model  is  that  of  a  qualified  man-month}  A  qualified  man-month 
arises  from  each  month  of  post-training  duty  time  contributed  by  a  person  who  can  pass  the 
SQT  at  the  minimum  standard.  We  model  the  number  of  qualified  man-months  as  a  function 
of  various  personnel  characteristics  at  entry  to  military  service.  A  simple  accounting  function 
relates  qualified  man-months  (Q)  to  enlistment  characteristics: 

Q  =  A  S  tPiBiT,  2  (Ri.Si.)],  (1) 

i  t 

^The  basic  approach  used  here  builds  upon  earlier  unpublished  work  by  Megor  Eugene  Steadman,  Jr.,  USAF,  of 
OASD<MRA&L).  The  particular  form  of  Eq.  (1)  was  developed  at  Rand  by  Craig  Moore  and  David  Armor. 
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where  i  =  category  of  entry  characteristic  (e.g.,  high  school  graduate  in  category 
IV) 

t  =  time  in  service,  in  months 
A  =  number  of  accessions 
Pj  =  proportion  of  accessions  in  category  i 

Bj  =  proportion  of  category  i  accessions  completing  basic  training 
Tj  =  proportion  of  category  i  basic  graduates  completing  advanced  gaining 
Rjt  =  proportion  of  category  i  advanced  graduates  completing  t  months  of  service 
Sit  =  proportion  of  category  i  retained  accessions  able  to  pass  the  SQT  at  month  t 

Each  of  the  parameters  B,  T,  R,  and  S  are  functions  of  those  entry  characteristics  found  to 
predict  training  completion,  retention,  and  SQT  performance. 

To  illustrate  how  this  model  works,  consider  a  hypothetical  group  of  100  accessions  in  a 
particular  ability  group  (e.g.,  high  school  graduates  in  AFQT  category  IIIA  with  Combat 
Arms  scores  between  100  and  105).  Assume  that  90  percent  complete  both  Basic  and  Ad¬ 
vanced  training;  this  leaves  90  persons  in  the  accession  group.  Assume  further  that  30  per¬ 
sons  remain  in  the  military  for  an  additional  10  months,  30  remain  for  20  months,  and  30 
remain  for  30  months  of  post-training  active  duty.  If  the  SQT  pass  rates  for  this  ability  group 
are  80  percent,  85  percent,  and  90  percent  at  these  three  time-in-service  points,  respectively, 
then  the  90  men  contribute  1560  qualified  man-months  [(30  x  10  x  0.8)  -t-  (30  x  20  x  0.85) 
-t-  (30  X  30  X  0.9)].  If  desired,  this  number  could  be  divided  by  12  to  obtain  130  qualified 
man-years.  Carrying  out  such  computations  for  all  ability  groups  and  summing  would  yield 
total  qualified  man-months  for  a  given  job. 

The  categories  of  entry  characteristics  indexed  by  (i)  do  not  have  to  be  the  same  for  each 
retention  or  pass  rate.  They  should  reflect  those  entry  characteristics  related  (or  potentially 
related)  to  the  pass  rate  in  question.  For  example,  in  applying  the  model  to  Army  Infantry¬ 
men,  B  is  estimated  as  a  function  of  both  high  school  status  and  AFQT  category;  T  is  esti¬ 
mated  as  a  function  of  high  school  status  and  Combat  Arms  group;  and  R  is  estimated  as  a 
function  of  high  school  status  and  AFQT  category.  These  various  rates  can  be  estimated  from 
simple  cross-tabulations  or  from  regression  functions.  For  the  Infantry  application,  cross¬ 
tabulations  are  used  for  B,  T,  and  R  based  on  the  1977  accessions  cohort.  Because  of  the 
number  of  variables  involved,  a  logistic  regression  is  used  to  estimate  S  (pass/no  pass)  as  a 
function  of  Combat  Arms  score,  high  school  status  (graduate  vs.  nongraduate),  AFQT,  and 
time  in  service.^ 

For  an  existing  accession  group,  such  as  1978  Infantry  accessions,  all  parameters  in  the 
model  can  be  estimated  using  historical  Army  data.  To  investigate  the  effect  of  differing 
aptitude  standards,  P  must  be  altered  to  reflect  higher  or  lower  cut-off  scores  on  the  aptitude 
test  used  for  that  occupation  (Combat  Arms  in  the  present  example),  subject  to  additional 
requirements  for  AFQT  and  high  school  status,  and  a  new  Q  computed.  Several  assumptions 
must  be  made  in  order  to  alter  P  and  to  compute  a  new  Q. 

First,  in  the  Infantry  application  a  constant  (steady-state)  force  size  is  assumed — that  is, 
constant  retained  man-months.  Retained  man-months  (M)  is  given  by: 

^The  logistic  regression  estimates  the  function  (suppressing  subscripts  denoting  observations); 

S  =  1/(1  +  e-'"*^'>j*j') 

where  the  X’s  are  the  independent  variables,  a  and  the  b’s  are  parameters  to  be  estimated,  and  e  is  the  base 
of  natural  logarithms. 
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m 


M  =  A  X  [PjBiT.  1  (Ri,)] 

i  t 


where  all  terms  are  as  defined  in  Eq.  (1).  The  reason  for  a  constant  force  size  is  that  manpow¬ 
er  levels  may  be  determined  by  broad  considerations  of  division  strength,  manning  require¬ 
ments  for  weapons  systems,  optimal  unit  sizes,  and  so  forth.  Therefore,  changes  in  the 
number  of  qualified  men  do  not  necessarily  affect  the  total  number  of  men  needed  to  fill 
manpower  quotas.  Alterations  of  P  change  qualified  man-months  (Q),  but  the  number  of 
retained  man-months  (M)  will  not  vary.  To  hold  M  constant,  Eq.  (2)  is  applied  to  the  "base¬ 
line”  case  (pre-1981  enlistment  standards)  using  1981  projected  accessions  for  A,  which  is 
about  12,000  men.  The  value  M  is  computed,  and  for  each  new  ability  mix  P',  Eq.  (2)  is  solved 
for  A',  as  follows: 


S  IP/BiT,  S  (R..)] 


If  a  new  ability  mix  has  more  high  school  graduates,  for  example,  then  a  smaller  number  of 
accessions  (A')  can  produce  the  same  retained  man-months  (M)  since  graduates  have  lower 
attrition  rates  than  nongraduates. 

It  needs  to  be  stressed  that  the  assumption  of  a  constant  tota'  force  size  (allowing  quali¬ 
fied  man-months  to  vary  in  response  to  differing  aptitude  standards)  is  not  a  critical  assump¬ 
tion  for  investigating  optimal  enlistment  standards.  It  is  also  possible  to  hold  qualified 
man-months  constant,  allowing  total  man-months  to  vary  until  an  optimum  is  found,  and 
then  repeating  the  model  for  a  different  starting  number  of  qualified  man-months  until  a 
second  optimum  is  found,  and  so  forth.  An  optimum  will  exist  for  each  different  qualified 
force  size,  thereby  making  a  clear  analytic  distinction  between  an  optimal  ability  mix  on  the 
one  hand  and  the  total  size  of  a  force  on  the  other.  This  second  approach  is  illustrated  in  App. 
C. 

The  second  assumption  has  to  do  with  the  distribution  of  persons  within  P'  after  raising 
(or  lowering)  the  Combat  Arms  cut-off  score  from  its  pre-1981  value  of  76.®  When  the  Combat 
Arms  score  is  raised,  new  recruits  are  assumed  to  be  distributed  in  proportion  to  their  recent 
shares  among  recruits  above  that  new  cut-off  score.  This  is  called  the  "proportionality” 
assumption,  which  can  be  expressed  as: 


P/  =  Pi  /  2  R*  , 


where  Pj'  is  the  assumed  new  proportion  of  persons  in  category  i,  and  P*  is  the  matrix  left 
after  eliminating  a  particular  category  of  Combat  Arms  scores  from  the  original  P  matrix. 

One  major  exception  is  made  to  Eq.  (4)  for  the  Infantryman  example  discussed  in  Sec.  IV. 
Since  current  Army  standards  do  not  permit  enlistment  of  category  IV  non-high-school  grad¬ 
uates,  for  all  new  ability  mixes  investigated  here  Pj*  and  Pj'  are  set  to  0  for  this  category  of 
recruits,  and  the  proportionality  assumption  is  applied  to  all  remaining  categories. 

Figure  9  shows  the  ability  mixes  resulting  from  raising  the  Combat  Arms  cut-off  score 
from  its  pre-1981  value  of  76  to  115,  in  5-point  increments,  applying  the  proportionality 


®The  old  standard  of  90  on  the  Combat  Arms  aptitude  test  translates  to  a  score  of  76  when  the  norms  arc 
corrected. 
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assumption  and  the  further  constraint  that  no  category  IV  non^^  aduates  are  enlisted.  At  the 
pr8-1981  cut-off  score  of  76,  recent  Infantry  recruits  consisted  of  49  percent  non-high-school 
graduates  and  aboi 50  percent  category  IV,  and  about  25  percent  were  category  IV  non¬ 
graduates.  As  the  Combat  Arms  score  is  raised,  and  category  nongraduates  are  eliminat¬ 
ed,  the  percent  in  category  IV  drops  considerably  and  nearly  ..isappears  with  cut-off  scores 
above  100.  The  percent  nongraduates  also  drops,  primarily  because  category  IV  nongraduates 
are  made  ineligible.  It  should  be  noted  that  for  a  C  'mbat  Arms  cut-off  score  of  85,  the  proper 
tionality  assumption  generates  an  Infar  try  ability  m  x  very  close  to  the  Congressional  cei 
ings  mandated  for  the  services  startmg  in  1983  (35  percent  aong^aduates  and  20  percent 
category  IV 


Fig.  9 — Change  in  ability  mix  for  differing  Combat  Arms  cut-off  scores 


The  model  also  allows  specifications  of  additional  constraints  on  high  school  status  and 
AFQT  category.  For  example,  one  might  specify  a  maximum  of  30  _  rcent  nongradua  es  and 
25  percent  category  FV,  all  of  whom  must  be  graduates.  After  the  constraint  is  applied,  the 
model  varies  the  Combat  Arms  cut-off  score  using  the  proportionality  assumption  (4)  within 
AFQT  and  high  school  status  groups  specified  by  the  constraints. 


THE  COST  MODEL 

The  performance  model  specified  by  Eq.  (1),  taken  alone,  is  not  sufficient  for  r.ading  an 
optimal  ability  mix.  One  might  wish  to  maximize  the  proportion  of  retained  men  and  the 
proportion  of  these  men  who  are  qualified  (i.e.,  pass  the  SQT)  for  a  specified  number  of 
accessions,  but  this  approach  would  not  generate  an  optimum  solution  except  in  the  trivial 


sense  that  'V  're”  is  better  than  "less.”  To  derive  a  meaningful  optimization  strategy,  one 
needs  to  consider  the  cost  of  obtaining  that  "more  by  imposing  a  cost  model  on  the  perf  jr- 
mance  model. 

The  cost  model  yields  the  cost  of  recruiting  and  maintaining  a  given  qualified  force  as 
implied  by  Eq.  (1).  Assuming  a  constav..  total  force  size,  variations  in  ability  mixes  will  yisld 
differing  costs  per  qualif.ed  man-month.  These  variations  can  be  used  to  investigate  those 
ability  mixes  that  minimize  force  costs  per  qualified  man-month. 

Force  costs  can  be  broken  into  four  major  components;  ( 1 )  cost  of  recruiting,  including 
advertising  and  snecial  enlistment  benefits  and  bonuses  offered  to  high-ability  personnel;  (2) 
cost  of  initial  entry  and  basic  urai.iing;  (3)  cost  of  advanced  training  in  a  specific  job;  and  (4) 
cost  of  the  retained  force  in  the  post-training  period,  including  pay,  allowances,  and  base 
support  activities  (m'dical,  commissary,  recreation,  etc.).  Since  the  model  is  conceri  d  main¬ 
ly  with  differences  ir.  cost-*  given  differing  numbers  of  pci  sons  in  various  ability  groups,  only 
variable  costs  will  be  estimated,  or  those  costs  which  vary  with  changes  in  the  number  of 
personnel  in  the  force.  Total  variable  costs  for  the  Infantry  are  merely  the  sum  of  these  four 
component  cooCs: 

C  =  Ca  +  Cb  +  Ct  -I-  Cr,  (5) 

where  stands  for  recruiting  costs,  Cr  for  basic  training,  Ct  for  advanced  training,  and  Cr 
fiir  post-training  retained  force  costs. 

Cost  of  Recruiting 

The  first  cost  component,  and  the  most  difficult  to  estimate,  is  the  cost  of  recruiting. 
Unfortunately,  there  is  far  less  information  on  how  much  it  would  cost  to  attract  a  greater  (or 
lesser)  number  of  high-ability  recruits  to  the  Army  than  there  is  for  the  other  components. 

The  cost  of  recruiting  is  defined  to  include  not  only  recruiter  salaries,  travel,  and  adver¬ 
tising  expenses,  but  any  special  bonuses  or  educational  benefits  designed  to  attract  higher- 
ability  recruits.  Although  bonuses  and  educational  benefits  could  also  be  viewed  as  part  of 
enlistee  pay  and  allowances,  treating  them  as  recruiting  costs  allows  an  investigation  of 
trade-offs  among  various  strategies  that  might  be  adopted  by  the  Army  to  increase  the  supply 
of  high-ability  personnel. 

Given  the  limited  number  of  studies  on  the  responsiveness  of  enlisted  supply  to  various 
factors,  two  alternative  recruiting-cost  methods  were  adopted  in  this  study,  based  on  empiri¬ 
cal  estimates  of  supply  elasticities.*  Existing  studies  have  established  significant  supply 
elasticities  for  bonuses  (treated  as  wage  increases)  and  for  tne  number  of  recru.ters. 
Therefore,  the  first  approach  is  to  increase  the  supply  of  higher-ability  personnel  by  offering 
enlistment  bonuses  to  qualified  recruits;  the  second  is  to  increase  the  number  of  recruiters.  It 
would  also  be  desirable  to  use  an  educational  benefit  approach,  since  this  is  a  popular  policy 
option  current' y  being  considered  for  attracting  more  high-ability  recruits.  Unfortunately,  at 
thrj  time  taere  are  no  response  estimates  available  for  th.  type  of  educational  benefit 
packages  being  tested  today.^ 

Both  the  bonus  and  the  recruiter  methods  make  the  following  common  definitions  and 

*The  formulas  and  estimates  used  in  this  section  are  based  on  unpublished  work  by  Richard  Fernandez. 

^Such  estimates  are  planned  for  future  reports,  based  on  Rand’s  analysis  of  the  FY81  Educational  Assistance  Test 
Program. 


assumptions:  High-ability  recruits  are  defined  as  high  school  graduates  in  AFQT  categories 
I  to  IIIA  (at  or  above  the  50th  percentile),  and  they  are  assumed  to  have  various  marginal 
costs  (depending  on  the  method)  as  discug.3ed  below.  Low-ability  recruits  are  non-hiph-school 
graduates  or  those  in  AFQ'^  categories  II  (B  or  IV,  and  are  assumed  to  have  marginal  costs 
equal  to  0.  That  is,  there  is  an  excess  supply  of  lower-ability  recruits  (for  the  alternative 
ability  mixes  tested),  so  that  additional  lower-ability  recruits  require  no  further  increases  in 
recruiting  costs,  '’’his  last  assumption  may  not  be  valid,  particularly  given  the  AFQT  renorm- 
ing,  wnich  places  many  forme  category  IIIA  personnel  into  category  ’I!B.  It  is  the  only 
assumption  that  can  be  made  at  this  point,  however,  because  existing  studies  have  developed 
elasticity  estimates  only  for  high-ability  recruits  as  defined  above. 

This  approach  is  probably  conservative  in  the  sense  of  exaggerating  the  cost  of  higher- 
ability  recruits  relative  to  lower-ability  recruits.  If  I Jw-abMity  personnel  are  discovered  to 
have  marginal  recruiting  costs  greater  than  zero,  then  the  most  cost-effective  ability  mixes 
may  have  even  larger  fractions  of  high-ability  personnel  than  shown  in  the  next  section. 

Bonus  Method.  The  bonus  method  tested  here  assumes  a  cash  bonus  offered  to  high- 
ability  recruits  entering  some  subset  of  Army  jobs,  and  assumes  that  recruits  view  this  cash 
bonus  as  a  pay  increment.  Given  a  wage  elasticity  e,  the  change  in  enlistees’  perceived  first- 
term  earnings  (AE)  necessary  to  attract  AH  additional  high-ability  recruits  is  given  by: 


H  +  AH 
H 


(6) 


where  H  =  total  number  of  high-ability  Army  male  recruits  for  FY81,  given  old  standards, 
and  E  =  present  value  of  average  perceived  three-year  enlisted  earnings,  FY81.  Let  H' 
denote  the  number  of  Infantry  high-ability  recruits,  given  old  standards,  and  AH'  the  incre¬ 
ment  to  that  number  given  the  new  ability  mix.  Solving  Eq.  (6)  for  AE,  multiplying  it  by  (H' 
+  AH')  (the  number  of  Infantrymen  who  will  receive  the  bonus),  and  adding  in  existing 
variable  recruiting  costs  in  FY81  (Ca')  yields: 


Ca  =  (H'  AH')  E  [(1  +  AH/H)>'«  -  1]  +  Ca'.  (7) 


Several  studies  have  shown  that  the  wage  elasticity  of  high-ability  supply  for  the  Army 
IS  at  or  above  1.0  (e.g.,  Huck  and  Allen,  1977;  Haggstrom  et  al.,  1980).  The  assumption  here 
is  that  €  =  1.0,  and  for  a  conservative  sensitivity  test,  results  are  also  presented  for  €  =  0.8. 
Based  on  recent  history,  the  number  of  high-ability  males  entering  the  Army  in  fiscal  1981 
(H)  is  estimated  at  25,000,  and  perceived  discounted  three-year  wages  of  first-term  enlistees 
(E)  is  estimated  at  $20,800.  This  perceived-wages  figure  is  less  than  actual  pay,  reflecting 
both  discounting  of  future  pay  and  survey  results  showing  that  erdistees  generally  estiu.ate 
their  wages  to  be  about  three-fourths  of  actual  pay  and  cash  allowances.  The  number  of 
high-ability  recruits  in  the  Infantry  (H'),  given  pre-1981  enlistment  standards,  would  be 
about  2500.  'The  increment  to  Infantry  high-ability  recruits  (AH')  depends  upon  the  specific 
ability  mix  being  tested.  The  increment  to  total  high-ability  recruits  for  the  Army  as  a  whole 
(AH)  depends  upon  the  number  of  jobs  included  in  the  high-ability  bonus.  We  assume  a  bonus 
option  offered  for  aL  Army  combat  arms  jobs.  Recent  r*  la  show  that  combat  arms  jobs  absorb 
about  40  percent  of  all  high-ability  recruits,  yielding  10,000  men  receiving  the  hypothetical 
bonus  out  of  the  present  total  of  25,000  high-ability  recruits.  Since  this  is  four  times  the 
number  of  high-ability  recruits  in  the  Infantry,  the  estimate  AH  =  4AH'  is  used  for  all  new 
ability  mixes.  Finally,  current  recruiting  expenditures  show  an  average  variable  cost  of  about 
$6(X)0  per  high-ability  recruit,  for  a  total  existing  variable  cost  of  recruiting  in  the  Infantry 
(assuming  no  change  in  high-ability  recruits)  of  $15.4  million  (Ca'). 


Given  these  various  estimates  and  assumptions,  the  marginal  cost  of  recruiting  one  add '  - 
tional  high-ability  Infantryman  (AH'  =  1)  is 

Assumption  A:  $8,323  (e  =  1.0) 

Assumption  B:  10,404  (e  =  0.8) 

As  Infantry  aptitude  standards  are  altered  by  the  model,  raising  the  number  of  high-ability 
recruits,  the  marginal  cost  will  rise  because  of  the  assumption  of  constant  r '  ticity. 

Recruiter  Method.  If  additional  high-ability  men  are  attracted  throu,'r.  an  increase  in 
the  size  of  the  recruiting  force,  the  total  variable  cost  of  recruiting  Infantrymen  is  given  by; 

Ca  =  1/4  V  R  [(1  +  AH/H)i'’>  -  1]  +  Ca',  '8> 

where  ti  is  the  elasticity  of  high-ability  supply  with  respect  to  the  number  of  recruiters,  R  is 
the  existing  number  of  recruiters,  V  is  the  average  variable  cost  of  a  single  recruiter  in  1981 
dollars,  and  the  other  terms  are  as  deflned  in  Eq.  (6).  The  fraction  1/4  means  that  one-fourth 
of  the  additional  high-ability  recruits  in  the  Army  enter  the  Infantry. 

Based  on  the  study  by  Huck  and  Allen  (1977),  the  estimate  n  =  0.33  is  used  for  Army 
recruiters;  based  on  current  Army  data,  the  estimates  R  =  4613  and  V  =  $37,210  are  adopt¬ 
ed.  Given  these  assumptions,  the  cost  of  recruiting  one  additional  high-ability  man  into  the 
Infantry  is 

Assumption  C:  $20,809  (q  =  0.33) 

Again,  a  constant  elasticity  is  assumed  as  the  number  of  recruiters  increases. 

Total  Recruiting  Costs 

The  total  variable  cost  of  recruiting,  as  a  function  of  the  number  of  high-ability  recruits, 
is  plotted  in  Fig.  10.  At  baseline,  assuming  no  changes  in  ability  mix,  the  total  variable  cost 
of  recruiting  2500  high-abilicy  men  in  the  Infantry  is  estimated  at  about  $15.4  million.  Under 
assumption  A,  a  $5000  bonus  for  a  regular  three-year  enlistment  in  selected  jobs  would  bring 
about  1500  additional  high-ability  recruits  into  the  Infantry  (and  6000  into  all  selected  Army 
jobs),  for  a  total  additional  Infantry  cost  of  $20  million  ($80  million  for  total  Army).®  In  order 
to  double  the  number  of  high-ability  men  in  the  Infantry  (10,000  increase  for  total  Army),  a 
bonus  of  $8300  would  have  to  be  offered  under  assumption  A,  for  total  additional  Infantry 
recruiting  costs  of  about  $41  million,  and  $166  million  for  the  total  Army. 

Costs  for  the  recruiter  method  are  also  plotted  in  Fig.  10  (Assumption  C).  Note  that 
increasing  the  number  of  high-ability  recruits  by  adding  recruiters  is  more  costly  for  the 
Infantry  than  using  bonuses,  given  our  assumptions.  By  the  recruiter  method,  adding  1500 
high-ability  recruits  to  the  Infantry  would  result  in  total  variable  recruiting  costs  of  $55 
million,  compared  with  $36  million  by  the  bonus  method.  Each  of  the  1500  additional  recruits 
would  add  an  average  of  $26,400  to  total  variable  recruiting  costs  under  the  recruiter  method, 
but  only  $13,600  under  the  bonus  method.  Therefore,  if  these  elasticity  estimates  and  other 
assumptions  hold  for  today’s  Army,  the  bonus  method  is  a  more  cost-effective  means  than  the 
recruiter  method  for  increasing  the  supply  of  high-ability  men.  It  is  still  useful  to  investigate 
all  three  recruiting  cost  assumptions,  however,  because  they  will  illustrate  the  sensitivity  of 
the  cost-performance  model  to  fairly  substantial  differences  in  recruiting  cost  assumptions. 

^otal  additional  cost  is  $50(X)  x  (1500  2500).  The  bonus  must  be  paid  to  all  high-ability  Infantrymen,  not 

merely  the  1500  additional. 
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Fig.  10 — Estimated  cost  of  higher-ability  Infantry  recruits 


Coat  of  Training  and  Force  Maintenance 

The  estimates  for  the  cost  of  training  and  force  maintenance  were  provided  to  this  project 
by  OASD(MRA&L).  The  cost  estimates  are  based  on  Army  budget  flgiu'es,  separated  into 
fixed  and  variable  components,  and  on  current  pay  and  allowance  tables.  All  costs  are  cal¬ 
culated  in  1981  dollars.’' 

The  total  variable  cost  of  basic  training  is  given  by 

Cfl  ~  (9) 

where  Cb  is  the  per  capita  cost  of  basic  training  and  A  is  the  number  of  accessions.  This  per 
capita  cost  includes  pay  and  allowances,  assuming  two  months  for  initial  processing  and  basic 
training;  costs  for  uniform,  equipment,  and  travel  to  the  training  site;  variable  portions  of 
training  instructors  and  base  support;  and  an  average  separation  cost  (which  will  be  incurred 
for  most  accessions  by  the  end  of  the  first  three  or  foim  years). 

Variable  cost  of  advanced  training  is  given  by 

Ct  =  Or  A  2  (PjBj).  ( 10) 

^Since  the  performance  and  cost  models  are  applied  to  three  years  of  service  (e.g.,  1981  to  1983),  changes  in  actual 
P  and  A  and  base  support  expenses  are  assumed  to  reflect  inflation  adjustments  rather  than  changes  in  real  dollars. 


where  Ct  is  the  per  capita  cost  of  advanced  training  and  the  other  terms  are  as  defined  in  Eq. 
(1).*  The  per  capita  cost  includes  pay  and  allowance  for  three  months,  covering  not  only  the 
training  period  but  also  post-training  leave  and  travel  time  to  reach  the  first  duty  station.  It 
also  include,.,  travel  costs,  equipment  costs,  and  the  variable  portions  of  instructor  and  base 
support  costs. 

The  cost  of  maintain!;  tg  the  Ii  antry  force  after  training  and  through  the  first  term  is 
given  by 

C  .  =  A  X  [P.B.T,  i  (cr,R,)],  (11) 

I  t 

where  Cj^^  is  the  per  capita  force  cost  fr^  i  the  6th  to  the  36th  month  of  service  and  the 
other  terms  are  as  defined  in  Eq.  (1).  The  components  of  c„.  are  average  pay  and  allowances 
for  a  given  month  of  service,  trave),  and  the  variaL  a  poi  ion  of  base  support  costs  (assumed 
constant  for  all  months).  The  per  capita  cost  is  dependent  on  time  because  average  pay  and 
allowances  increase  as  the  average  grade  increases  over  time.® 

Estimates  of  variable  training  and  force  maintenance  costs  for  Army  Infantry  (in  1981 
dollars)  are  shown  in  Fig.  11.  Combined  per  capita  basic  and  advanced  training  costs  (varia¬ 
ble  portion)  are  estimated  at  about  $7700,  with  $3000  being  attributable  to  basic  training. 
Post-training  force  costs  start  at  about  $7500  per  person  for  the  first  six  months  on  the  job 
and  increase  to  dbout  $8300  for  the  last  six  months  of  the  three-year  enlistment  period.  This 
reflects  an  increase  in  the  average  grade  from  E2  at  the  end  of  training  to  E4  at  the  end  of 
three  years. 

The  cost  estimates  in  this  report  are  preliminary.  In  particular,  they  rest  on  assumptions 
about  recruiting  costs  (discussed  above)  that  should  receive  further  investigation.  The  cost 
results  presented  in  the  following  sections  are  therefore  illustrative  only  and  are  subject  to 
revision. 

^In  the  current  model,  per  capita  advanced  training  costs  are  assumed  identical  for  all  individuals,  but  the  model 
can  be  modified  to  compute  these  costs  within  ability  categories  i,  should  further  investigations  reveal  significantly 
higher  training  costs  for  persons  of  lower  ability. 

9The  average  cost  is  determined  by  establishing  the  pay  and  allowance  (plus  base  support  costs)  for  each  grade, 
and  then  computing  a  weighted  average  for  each  time  interval  according  to  the  distribution  of  grades  at  that  time. 
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Fig.  11— Estimated  average  variable  costs  of  training  and  duty  time 
for  first-term  Army  Infantrymen 


IV.  ENLISTMENT  STANDARDS  FOR  THE  INFANTRY 


The  cost-p.rformance  model  and  the  force-cost  estimates  described  in  Sec.  Ill  enable 
investigation  of  optimal  enlistment  ability  standards  for  the  Army  Infantry.  By  optimal  is 
meant  ability  mixes  that  minimize  cost  for  a  given  level  of  Infantry  performance,  bot>'  with 
respect  to  attrition  and  on-the-job  effectiveness.  If  optimal  ability  mixes  can  be  found,  two 
important  policy  qu  stions  follow:  (1)  Do  the  optimal  mixes  imply  higher  ability  standards  for 
the  Army  Infantry,  and  if  so,  (2)  how  much  will  these  higher  standards  cost?  This  last  ques¬ 
tion  depends  in  1  .rge  measure  on  the  recruiting  cost  assumptions  described  in  the  previous 
section. 

It  should  be  reemphasized  that  while  Sec.  II  documents  a  strong  relationship  between 
entry  aptitudes  and  on  the-job  performance,  the  cost-performance  model  described  in  Sec.  Ill 
will  not  necessarily  yield  an  optimum  aptitude  standard  higher  than  the  pre-1981  standard. 
The  reason  is  that  higher-aptitude  recruits  cost  more  to  attract  into  the  Army  than  low- 
aptitude  recruits.  Therefore,  an  optimal  aptitude  standard  depends  upon  the  trade-off  be¬ 
tween  the  more  costly  but  better-performing  higher-ability  recruits  versus  the  less  costly  but 
poorer-performing  low-ability  recruits. 


OPTIMAL  APTITUDE  LEVELS 

The  criterion  used  to  investigate  optimal  standards  is  variable  force  cost  per  qualified 
man-month.  1  This  unit  cost  is  derived  for  a  given  ability  mix  by  dividing  variable  force  cost 
(C)  by  qualified  man-months  (Q).  The  value  of  this  criterion  is  computed  for  ability  mixes 
obtained  as  the  cut-off  for  the  Combat  Arms  aptitude  score  varies  from  76  to  105,  under  the 
proportionality  assumption  given  by  Eq.  (4)  and  the  additional  constraint  of  no  category  IV 
nongraduates.  The  changes  in  AFQT  categories  and  high  school  status  for  varying  Combat 
Arms  cut-off  scores  were  shown  above  (Fig.  9). 

Cost  per  qualified  man-month  for  differing  Combat  Arms  aptitude  cut-offs  is  shown  in 
Fig.  12  for  each  of  the  three  recruiting  cost  assumptions.  There  are  several  significant  fea¬ 
tures  of  these  relationships.  First,  and  most  important,  the  cost-performance  model  can  show 
optimal  aptitude  cut-offs,  which  are  those  points  where  the  cost  per  qualified  man-month 
reaches  a  mnimum.  These  are  also  optimal  points  in  the  sense  of  minimizing  cost  for  a  given 
number  ')f  qualified  man-months.  Moreover,  for  all  three  cost  assumptions,  the  optimum 
point  is  well  above  the  pre-1981  cut-off  score  of  76  on  the  Combat  Arms  aptitude  test,  even 
though  all  category  IV  nongraduates  are  eliminated.  For  cost  assumption  A,  the  optimum 
cut-off  would  be  about  87,  which  just  about  corresponds  to  the  cut-off  being  used  for  Infantry¬ 
men  in  1981  (85),  and  for  cost  assumption  C  the  optimum  cut-off  is  about  80. 

Interestingly,  the  optimal  ability  cut-off  spans  a  fairly  narrow  range  in  spite  of  substan¬ 
tially  different  recruiting  cost  assumptions.  For  an  additional  1500  high-ability  men,  the 
recruiting  cost  assumptions  range  from  $13,600  to  $26,400  per  additional  recruit,  and  yet  the 

‘This  criterion  reflects  this  study’s  interest  in  optimal  aptitude  standards  independent  of  force  size.  The  standard 
that  minimizes  this  criterion  is  not  strictly  constant  for  different  force  sizes,  although  it  is  approximately  so  over  the 
ranges  of  force  sizes  considered.  See  App.  C  for  an  explanation  and  for  an  alternate  method  of  determining  optimal 
standards  for  differing  total  force  sizes. 


difference  in  the  optimal  Combat  Arms  cut-off  scores  ranges  only  from  87  to  LO,  respectively. 
For  the  Infantry,  then,  it  appears  that  the  optimal  aptitude  cut-off  score  is  fairly  robust  under 
quite  different  recruiting  cost  assumptions.  Therefore,  it  is  likely  that  the  Army’s  new  stan¬ 
dard  of  85  for  Infantryman  comes  fairly  close  to  a  cost-effective  level  under  the  cost  assump¬ 
tions  made  here. 


COST  OF  DIFFERING  STANDARDS 

Although  Fig.  12  shows  a  minimum-cost  value  for  ability  standards  considerably  higher 
than  the  pre-1981  standard,  this  does  not  mean  that  raising  ability  standards  in  the  Army 
will  produce  cost  savings.  It  implies  only  that  one  obtains  the  most  cost-effective  force  in 
terms  of  dollars  spent  per  qualified  man-month.  Since  Army  policy  retains  nonqualified  men 
in  order  to  meet  manpower  requirements,  raising  ability  standards  while  maintaining  exist¬ 
ing  manning  levels  will  cause  an  increase  in  overall  force  costs  in  the  form  of  higher  recruit¬ 
ing  costs. 

Figure  13  shows  the  increasing  costs  for  raising  Infantry  aptitude  standards.  All  of  this 
increased  cost  comes  from  recruiting  expenditures.  Under  recruiting  cost  assumption  A,  at 
the  optimum  point  of  85  the  increased  cost  is  about  $23  million  for  about  1750  additional 
high-ability  recruits,  which  will  yield  an  additional  600  qualified  Infantrymen.  This  5  per¬ 
cent  increase  in  total  variable  force-costs  for  the  Infantryman  specialty  would  yield  approxi¬ 
mately  a  10  percent  increase  in  the  number  of  working-months  contributed  by  enlistees  who 
meet  the  minimum  job  performance  standard.  Under  recruiting  cost  assumptions  B  and  C, 
the  additional  costs  would  be  $32  and  $45  million,  respectively. 

We  emphasize  that  these  recruiting  cost  figures  reflect  only  Infantry  costs.  The  recruit¬ 
ing  costs  were  derived  by  assuming  that  the  Army  as  a  whole  would  recruit  about  four  times 
as  many  high-ability  men  as  the  Infantry.  Therefore,  under  assumption  A,  total  Army  re¬ 
cruiting  costs  would  rise  by  about  $92  million  annually  for  an  additional  7000  high-ability 
recruits  (cut  off  of  85).  Under  assumptions  B  and  C  the  additional  recruiting  costs  would  be 
$128  and  $180  million,  respectively.  The  number  of  qualified  persons  obtained  for  other  jobs 
depends  upon  the  relationship  between  aptitude  and  SQT  results  for  those  particular  jobs. 
However,  given  the  similarity  of  the  relationship  between  ability  and  job  performance  in  five 
Army  jobs  including  Infantry,  as  shown  in  Fig.  7,  it  is  reasonable  to  expect  similar  cost- 
performance  results  for  other  jobs. 


ALTERNATIVE  ABILITY  MIXES 

The  optimal  ability  mix  resulting  from  a  cut-off  score  of  85  on  the  Combat  Arms  test  can 
be  subjected  to  additional  constraints  involving  AFQT  and  high  school  status.  The  ability  mix 
used  in  Fig.  12  is  derived  from  the  proportionality  assumption  specified  in  Eq.  (4),  and  the 
additional  constraint  of  no  category  IV  nongraduates.  There  may  be  other  ability  mixes  of 
interest  to  policymakers,  corresponding  to  specific  limits  on  the  proportion  of  category  IV  or 
nongraduate  recruits.  Such  specialized  ability  mixes  may  be  more  or  less  cost-effective  than 
the  ability  mix  presumed  in  Fig.  12. 

Figure  14  compares  three  ability  mixes.  The  left-hand  side  of  the  figure  shows  the  ability 
mix  resulting  from  the  pre-1981  ability  standards  (that  is,  prior  to  the  corrected  test  norms). 
This  shows  that  about  25  percent  of  recent  Infantry  recruits  were  category  IV  nongraduates. 
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Fig.  13 — Total  costs  for  differing  standards 


who  were  not  eligible  for  enlistment  and  who  were  enlisted  only  because  of  the  test  errors.  At 
the  same  time,  only  about  21  percent  were  category  I  to  IIIA  high  school  graduates,  the  group 
viewed  as  most  desirable  throughout  the  military  services. 

The  ability  mix  in  the  center  of  Fig.  14  is  derived  from  the  cut-off  of  85  generated  by  the 
model  in  Fig.  12  (cost  assumption  A).*  Note  that  with  a  Combat  Arms  cut-off  score  of  85,  the 
proportion  of  category  1  to  IIIA  high  school  graduates  rises  to  about  37  percent  and  the 
proportion  of  category  I  to  IIIA  nongraduates  also  rises  from  12  to  20  percent;  the  proportion 
of  category  IV  recruits  drops  to  18  percent. 

The  reasons  why  this  ability  mix  maximizes  cost-effectiveness  can  be  understood  more 
easily  by  considering  the  cost-effectiveness  (cost  per  qualified  man-month)  of  specific  ability 
groups.®  First,  category  IV  graduates  are  the  least  cost-effective,  with  cost  per  qualified 
man-month  at  $2601.  High-ability  graduates  are  far  more  cost-effective,  even  though  they 
cost  a  great  deal  more  to  recruit;  at  a  cut-off  of  85,  category  I  and  II  graduates  have  a  cost  per 
qualified  man-month  of  $2202,  and  category  IIIA  graduates  have  a  cost  of  $2370. 


®The  computer  simulation  chooses  cut-offs  in  5-point  intervals,  so  85,  comes  closest  to  the  actual  optimal  cut-off 
of  87  for  cost  assumption  A. 

®See  App.  A,  page  3  on  computer  print-out,  for  a  listing  of  cost  per  qualified  man-month  for  all  ability  groups  in 
alternative  mixes. 
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Fig.  14 — Alternative  ability  mixes  compared  to  current  mix 


Second,  category  IV  graduates  are  somewhat  less  cost-effective  than  category  I-IIIA  non¬ 
graduates,  under  the  assumption  that  neither  group  requires  extra  recruiting  costs.  Category 
IV  graduates  have  a  cost  of  $2358  per  qualified  man-month,  compared  with  $2016  for  catego¬ 
ry  I-IIIA  nongraduates.^  Although  high-aptitude  nongraduates  have  high  attrition,  those  who 
stay  demonstrate  better  performance,  outweighing  the  high  retention  but  poorer  performance 
of  low-aptitude  graduates. 

The  ability  mix  shown  on  the  right-hand  side  of  Fig.  14  is  the  one  generated  by  the 
ultimate  Congressional  mandate  (1983  and  beyond),  applied  to  the  Infantry  with  a  cut-off  of 
85.  This  mandate  requires  that  each  service  recruit  no  more  than  35  percent  nongraduates 
and  no  more  than  20  percent  category  IV  overall.  Although  specific  jobs  within  the  Army  may 
depart  from  this  standard,  it  is  applied  here  to  the  Infantry  for  illustrative  purposes. 

There  is  virtually  no  difference  between  the  mix  derived  from  the  Congressional  man¬ 
date  and  the  optimal  result  from  the  Infantry  model.  Thus,  under  the  assumptions  made  here, 
the  Congressional  restrictions  on  ability-levels  yield  a  significantly  more  cost-effective  Infan¬ 
try  force  than  the  pre-1981  Army  standards.  The  similarity  between  the  model  result  and  the 
mix  derived  from  the  Congressional  mandate  will  only  occur,  however,  if  the  latter  mix  is 
applied  to  a  selected  number  of  MOSs  (any  subgroup  currently  enlisting  about  40  percent  of 
category  I-IIIA  graduates).  If  the  Congressional  mandate  were  applied  to  all  Army  jobs,  re¬ 
cruiting  costs  would  rise  and  the  cost-optimal  ability  mix  would  yield  somewhat  fewer  high- 
ability  personnel. 


^These  are  values  assuming  the  pre-1981  ability  mix.  With  a  cut-score  at  85,  the  values  become  $2146  and  $1978, 
respectively,  so  that  even  with  the  1981  standards  high-aptitude  nongraduates  are  more  cost-effective  than  low- 
aptitude  graduates. 


Specifically,  under  the  Congressional  mandate  applied  to  all  jobs,  the  number  of  addi¬ 
tional  high-ability  recruits  would  probably  rise  to  10,000  or  12,000  if  the  mandate  were  met. 
Under  cost  assumption  A  this  could  mean  an  average  bonus  of  $8,000  to  $10,000  and  total 
additional  costs  ranging  from  $280  million  to  $370  million.  This  would  not  be  an  optimal 
solution  under  the  present  model;  bonuses  that  high  would  drop  the  cost-optimal  cut-score  for 
Infantry  back  to  80  or  so  (and  thereby  reduce  the  number  of  high-ability  recruits  back  to 
about  7000).  This  cut-off  would  result  in  about  30  percent  category  I-IIIA  graduates,  25  per¬ 
cent  category  IV  graduates,  and  31  percent  nongraduates.  Of  course,  even  this  ability  mix  is 
substantially  higher  in  quality  than  the  pre-1981  mix,  given  the  exclusion  of  category  IV 
nongraduates. 


V.  CONCLUSION 


The  aptitude  standards  used  between  1976  and  1980  in  conjunction  with  the  miscalibrat- 
ed  ASVAB  led  to  the  enlistment  of  large  numbers  of  low-aptitude  personnel,  many  of  whom 
would  not  have  qualified  had  those  same  standards  been  applied  to  correct  test  scores.  Com¬ 
pared  with  other  services,  the  Army  had  the  largest  influx  of  low  aptitude  recruits,  compris¬ 
ing  fully  one-half  of  all  Army  recruits  during  this  period.  These  low-aptitude  recruits,  called 
“category  IV,”  are  below  the  30th  percentile  in  general  aptitude,  compared  with  a  group 
that  would  approximately  represent  the  U.S.  youth  population. 

Although  this  decline  in  aptitude  is  cause  for  concern,  it  does  not  by  itself  indicate 
whether  and  by  how  much  actual  job  performance  has  been  affected.  This  has  been  a  much- 
debated  issue  in  military  manpower  circles,  largely  because  the  military  has  maiiy  low-  and 
moderately-skilled  jobs,  particularly  in  the  combat  areas.  Some  analysts  have  argued  that 
aptitude  levels  have  little  to  do  with  performance  in  these  types  of  jobs. 

The  data  presented  here  contradict  the  view  that  recruit  aptitude  is  unimportant.  Using 
two  different  types  of  on-the-job  performance  tests,  and  five  different  Army  jobs,  it  has  been 
shown  that  lower-aptitude  recruits  have  significantly  lower  job-proficiency  scores,  and  are 
significantly  less  likely  to  meet  minimum  proficiency  standards  than  are  higher-ap^tude 
personnel.  Therefore,  the  decline  in  ability  standards  in  recent  years  has  lowered  Army  man¬ 
power  effectiveness  by  enlisting  more  personnel  who  are  unable  to  meet  minimum  skill  re¬ 
quirements. 

From  the  relationship  between  aptitudes  and  job  performance  alone,  higher  ability  stan¬ 
dards  in  the  Army  would  clearly  be  desirable,  subject  to  constraints  imposed  by  other  man¬ 
power  policies.  In  fact,  the  Army  has  already  raised  its  standards  starting  in  October  1980, 
although  the  standards  are  still  somewhat  lower  than  those  in  effect  during  the  draft  years. 
The  key  policy  question  then  becomes  whether  these  revised  standards  provide  for  a  cost- 
effective  manpower  force.  This  study  has  attempted  to  answer  this  final  question  by  develop¬ 
ing  a  methodology  for  determining  "optimal”  ability  mixes  according  to  cost-effectiveness 
criteria. 

The  central  component  of  this  methodology  is  a  cost-performance  model  that  compares 
the  total  variable  cost  of  recruiting  and  maintaining  a  first-term  force  for  forces  of  varying 
ability  mixes.  The  ability  mix  varies  according  to  AFQT  distribution,  high  school  status,  and 
the  aptitude  score  cut-off  for  eligibility  for  a  given  job.  The  model  computes  the  number  of 
qualified  man-months,  defined  as  the  number  of  months  contributed  by  persons  who  complete 
training,  remain  in  the  Army,  and  can  pass  an  on-the-job  Skill  Qualification  Test.  By  attach¬ 
ing  a  cost  to  this  number  of  qualified  man-months,  different  ability  mixes  can  be  compared 
for  cost-effectiveness,  defined  as  the  cost  of  producing  a  given  level  of  qualified  man-months. 

The  results  for  Army  Infantrymen  show  that  the  model  can  generate  a  series  of  optimum 
ability  mixes  for  various  recruiting  cost  assumptions.  Generally  speaking,  the  model  shows 
that  optimum  ability  mixes  require  higher  ability  standards  than  those  used  between  1976 
and  1980.  Moreover,  the  standards  mandated  by  Congress  for  the  1982  fiscal  year,  when 
applied  to  the  Infantry,  also  generate  a  more  cost-effective  ability  mix  than  pre-1981  stan¬ 
dards.  The  Congressional  mandate  ultimately  calls  for  a  maximum  of  20  percent  category  IV 
personnel  and  35  percent  non-high-school  graduates. 

Assuming  that  present  manning  levels  remain  constant,  raising  ability  standards  will 
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increase  recruiting  costs  substantially.  Although  the  recruiting  cost  estimates  need  further 
refinement,  preliminary  estimates  based  on  the  Infantry  specialty  suggest  that  optimum 
ability  mixes  might  cost  the  Army  between  $100  to  $200  million  per  year  in  extra  recruit¬ 
ing  costs,  either  in  the  foi^i  of  additional  recruiters  or  in  the  form  of  enlistment  bonuses 
or  other  enlistmen  incentives.  Such  expenditures  would  deliver  only  7,000  additional  high- 
ability  men,  out  of  an  estimated  105,d00  Army  non-prior-service  male  accessions  in  1981. 
If  the  Congressional  mandate  were  applied  to  all  Army  jobs,  this  increment  could  rise  to 
10,000  or  12,000  high-ability  recruits  (or  more)  at  an  increased  cost  on  the  order  oi  $280 
million  to  $370  million  per  year.  Moreover,  as  the  number  of  18-year-olds  in  the  general 
population  declines  throughout  the  1980’s,  coupled  with  plans  to  increase  the  size  of  the 
Army,  the  competition  for  high-ability  personnel  may  become  even  more  intense.  Recruit¬ 
ing  costs  may  then  have  to  rise  even  further  to  attract  enough  persons  to  meet  these  new 
ability  standards. 

Notwithstanding  these  seemingly  high  costs,  this  study  has  shown  that  higher  ability 
standards  make  sense.  Two  points  must  be  kept  in  mind.  First,  the  additional  costs  are  only 
a  small  increment  to  the  total  cost  of  recruiting  and  maintaining  the  first-term  force;  in  the 
Infantry  example  examined  here,  achieving  the  optimal  ability  mix  requires  only  about  a  5 
percent  increase  in  total  force  costs.  Second,  the  return  to  these  additional  expenditures  is  a 
substantially  more  capable  force;  the  optimal  mix  would  yield  10  percent  more  working- 
months  contributed  by  Infantrymen  who  are  able  to  meet  the  minimum  job  performance 
standard.  Higher  standards  ensure  that  more  of  the  Army’s  recruits  are  able  to  perform  their 
jobs  "dequately,  reduce  the  cost  of  obtaining  each  month  of  qualified  job  performanct ,  anu 
her  e  may  justify  the  costs  they  impose. 


Appen^iix  A 

COMPUTER  MODEL  OUTPUT 


This  appendix  displays  the  complete  output  from  a  single  request  with  selected  options  as 
indicated  in  the  output. 
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PROPORTION  ASSUMPTIONS  FOR  APTITUDE  AREA  CUT-SCORE  tOO+ 


MS  0.35656595  0.115.11149  3  0.09611074  1  0.08288485 

NHS  0.14558655  0.09445643  0.10885364  0.0 
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Appendix  B 

DOCUMENTATION  OF  JIB  CGST-PERFOI  MANCE  MODEL 


The  computer  implementation  of  the  cost-performance  model  utilizes  the  formulas  de¬ 
fined  in  the  report  in  calculating  performance  and  cost  measures.  The  following  is  a  sum¬ 
mary  of  these  calculations. 


A.  Performance  Definition  j 


P  = 
NBB  = 

NB- 

P'(NB)  - 
A1  - 
A(NB)  = 
B  = 
T  - 
R  = 
S  - 
IM  - 
1  = 
J  = 
K  = 
L  - 
M  - 


the  original  baseline  proportion  matrix. 

the  categor’  of  aptitude  scor3s  (Combat  Arms  for  infantry)  correspond  ng  to 
the  baseline  cut-off  '-core. 

the  category  of  aptitude  scores  (Combat  Arms  for  infantry)  corresponding  to 
a  new  cut-ol.  score. 

the  matrix  oi  proportions  unde^  the  new  cut-off  score  NB. 

accessions  at  baseline. 

accessions  entered  at  new  cut-off  score  NB. 

the  matrix  of  rates  of  passing  basic  training. 

the  matrix  of  rates  of  completing  advanced  training. 

the  matrix  of  rates  of  completing  IM  months  of  service. 

the  matrix  of  rates  of  passing  tihe  SQT. 

length  of  time  intervals  of  service  (in  months). 

categories  of  aptitude  scores  Pimit  “  NBB  or  NB). 

categories  of  AFQT  (limit  **  JL). 

categories  of  high  school  status  (1  =  high  school  graduate,  2  =  nongraduate), 
categories  of  optional  dimension  (not  in  use;  limit  =  LL). 
number  of  successive  time  intervals  of  service  (limit  ==  ML). 


B.  Performance  Calculations 
(1)  Manpower  at  baseline 

(a)  Retained  man-months  =  RMM(NBB) 


RMM(NBB) 


JL  NBB  2  LL 


ML 


j“l  1-1  k“l  1-1  ”  ’  m-l 


V... 


PBTR  (NBB) 


(b)  Qualified  man-months  =  QMM(NBB) 


JL  NBB  2  LL 
QMM(\oB)  -  A1  S  2  2  2 


2  2  2  2  *Mkl*®ikl*^iLl*  ^  i  ^  I  "  ®m  i  i  Ir  I  ‘ 

j«2  k*l  1*1  Jt^»*  I  fn*l  ^^*^*^*  I 


PBTRS  (NBB) 


(2)  Manpower  at  a  new  cut-off  score: 

The  new  matrix  of  proportions,  P',  is  obtained  either  by  adjusting;  each  cell  propor¬ 
tionately  (option  1),  or  by  adjusting  c^’ls  proportionately  with  add»d  constraints  of 
fixed  marginals  (option  2;  8  methods  of  fixing  marginals). 


Option  1 


p'.  .  - - 

i.*.*‘-*  JL  NB  2  LL 


2  2  2  2  P. ... 

-1  i-1  k=l  1=1 


j=  1,JL 
i=  1,NB 
k=  1,2 
1=  1,LL 


Option  2 


Example:  Hi^  school  graduates  =  65%  of  accessions 

AFQT  IV’s  (HS  graduates)  =  20%  of  accessions 
AFQT  IV’s  (nongraduates)  =  0%  of  accessions 


p 


7  NB  1  LL 
2  2  2  2 
j-6  i-1  k-1  1-1 


•  0.20  for 


•  0.45  for 


Z  P. 


j-1  i-1  k-1  1-1 
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P' 


4  NB  2  LL 
Z  2  2  2 

j-1  i-1  k-2  1-1 


J  = 


•0.35  for  / 
k 


1  = 


1.4 

i,Nr 

2 

1,LL 


(3)  Retained  man-months  at  cut-off  score  NB  RMM(NB) 


JL  NB  2  LL  ML 

RMM(NB)  -  A(NB)  1  Z  X  I  P’,  ,,.  ,  •  •  T,j^,  •  2  •  IM. 

j-1  i-1  k-1  1-1 


m-l 


PBTR(NB) 


J 


(4)  Qualified  man-months  at  cut-off  score  NB  =  QMM(NB) 


JL 

NB 

KL 

LL 

2 

2 

2 

2 

j-1 

i-1 

k-1 

1-1 

S_  j  j  V  1  *  IM  _ 


PBTRS(NB) 


J 


(5)  Either  the  number  of  retained  man-months,  the  number  of  qualified  man-months, 
or  the  number  of  accetsions  is  held  constant. 

—  If  the  item  retained  man-months  (RMM)  is  held  constant,  then 

RMM(NB)  »  RMM(NBB)  for  NB  =  1,IL 

and 

A(NB)  =  RMM(NBB)/PBTR(NB) 

QMM(NB)  =  A(NB)  •  PBTRS(NB) 

—  If  qualified  man-months  (QMM)  are  held  constant,  then 
QMM(NB)  =  QMM(NBB)  for  NB  =  1,IL 
and 


A(NB)  =  QMM(NBB)/PBTRS(NB) 
RMM(NB)  =  A(NB)  •  PBTR(NB) 
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—  If  accessions  (A)  are  held  constant,  then 

A(NB)  =  A(NBB)  =  A1  for  NB  =  1,IL 
and 

RMM(NB)  =  A1  •  PBTR(NB) 

QMM(NB)  =  A1  •  PBTRS(NB) 


C.  Cost  Definitions 

CB  ==  Baseline  per  capita  cost  of  recruiting  I-IIIA  HS  graduates. 

e  =  Elasticity. 

K  =  The  ratio  of  I-IIIA  HS  graduates  in  the  Army  to  I-IIIA  HS  graduates  in 
the  Infanti;!  . 

A*  *  Baseline  accessions  for  a  new  force  size. 

H  “  Number  of  Army  recruits  for  FY81  that  are  I-IIIA  HS  graduates,  given 
old  standards. 

H'  =  Number  of  Infantry  recruits  for  FY81  that  are  I-IIIA  HS  graduates,  given 
old  standards. 

R  =  Number  of  recruiters  at  baseline. 

V  =“  Average  variable  cost  per  single  recruiter. 

P  »  Perceived  3-year  pay. 


D.  Cost  Calculations 

(5)  Cost  of  recruits  at  baseline  =  C^  (NBB) 

If  accessions  are  unchanged  (A*  =  A(NBB)  =  Al), 


then 


C^  (NBB) 


3  3  NBB 

Al  •  2  2 

j-1  i-1 
\ _ 


1  LL 

2  2 
k»l  1=1 


P 


H 


CB  =  B 


(6)  If  accessions  are  changed  from  original  baseline  value  and  the  Bonus  Method  of 
recruiting  is  assumed,  then 


AH'  =  Ph(A*  -  Al) 


C.(NBB)  =  (H'  +  AH 


+  B 


(7)  If  accessions  are  changed  from  original  baseline  value  and  the  Recruiter  Method 
of  recruiting  is  assumed,  then 


VR 


C,(NBB)  =  — 


■  ■] 


1  +  B 


Cost  of  recruits  at  new  cut-off  scores  =  (NB)  : 


3  NB  1  LL 

AH'  =  A(NB)  2  S  S  2  -  P^Al 


j-1  i-1  k-l  1»1 


(8)  Bonus  Method 

C^(NB)  =  (H'  +  AH')P 

(9)  Recruiter  Method 


-  1  +  B 


Ca(NB)  = 


VR 


K 


1  +  B 


(10)  Cost  of  basic  training  at  any  cuvoff  score  =  C_(Nb); 


JL 

NB 

2 

LL 

=  A(NB)  2 

2 

2 

c.l'  ®j,k,l  ‘ 

i-1 

i-1 

k-l 

1-1 

where  CB  =  per  capita  c(»t  of  basic  training. 

(11)  Cost  of  advanced  training  at  any  cut-off  score  =■  C.j,(NB): 


JL 

NB 

2 

LL 

A(NB)  2 

2 

2 

2 

j-1 

i-1 

k-’ 

1-1 

where  CT  ■■  per  c^>ita  cost  of  advanced  training. 


(12)  Cost  of  retained  man-months  at  a  given  cut-off  score  =  Cjj(NB): 


(NB) 


JL 

NB 

2 

LL 

A(NB)  2 

2 

2 

2 

j'l 

i=l 

k=l 

1=1 

ML 
2  R 

ni  =  l 


mj,k,l 


where  -  monthly  cost  of  active  duty  in  time  interval  m. 

(13)  Total  cost  at  a  given  cut-off  score  =  C(NB) : 

C(NB)  =  C^(NB)  +  C^(NB)  +  C^(NB)  +  Cj^(NB) 

Comparison  Variables 

(14)  Cost  per  accession  at  a  given  cut-off  score  =  CPA(NB)  : 

CPA(NB)  =  C(NB)/A(NB) 

(15)  Qualified  man-months  per  accession  at  a  given  cut-off  score  =  QPA(NB): 

QPA(NB)  =  QMM(NB)/A(NB) 

(16)  Cost  per  qualified  man-month  at  a  given  cut-off  score  =  CPQ(NB) : 


CPQ(NB)  =  CPA(NB)/QPA(NB) 
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Appendix  C 

ALTERNATIVE  METHOD  FOR  DETERMINING  OPTIMUM 

STANDARDS 


In  Sec.  Ill  it  was  stated  that  the  cost-performance  model  assumed  a  constant  force  size 
when  testing  for  an  optimum  aptitude  standard.  In  this  approach,  the  criterion  minimized 
was  cost  per  qualified  man-month.  Although  this  appears  to  be  the  most  straightforward 
approach,  it  has  two  limitations.  First,  the  optimal  aptitude  cutoff  is  not  strictly  independent 
of  force  size,  primarily  because  the  cost  of  recruiting  additional  high-ability  personnel  is  an 
exponential  function  of  the  initial  number  of  such  personnel.  Second,  from  some  points  of 
view  the  criterion  of  cost  per  qualified  man-month  is  less  informative  than  total  cost. 

It  is  possible  to  run  the  model  in  a  different  way  so  as  to  see  how  the  optimum  point  is 
affected  by  differing  force  sizes  and  at  the  same  time  see  how  total  costs  vary.  This  second 
approach  can  also  be  used  to  select  an  optimum  standard  yielding  the  same  retained  force  size 
dictated  by  present  manning  levels,  in  effect  allowing  determination  of  an  optimal  ability 
mix  without  implying  a  change  in  the  existing  force  size. 

Basically,  this  second  approach  uses  total  variable  cost  as  the  criterion,  rather  than  cost 
per  qualified  man-month,  and  the  model  is  n  n  with  varying  numbers  of  accessions.  For  each 
accessions  assumption,  total  qualified  man-month  is  held  constant  over  varying  aptitude 
cut-offs.  The  current  (1981)  accession  goal  for  Infantry  is  12,168  men.  The  model  is  run  for 
this  baseline  number  of  accessions,  and  then  the  number  of  accessions  is  raised  in  increments 
of  500  men  from  13,000  to  14,500  accessions. 

The  results  are  shown  in  Fig.  C.l  and  Table  C.l.  All  results  use  recruiting  cost  assump¬ 
tion  A  as  described  in  Sec.  III.  Accession  assumption  A,  which  is  the  baseline  accession 
number  of  12,168,  shows  a  minimum  total  variable  cost  of  about  $411  million  at  a  low- 
aptitude  cut-off  of  89.  That  is  to  say,  a  cut-off  of  89  produces  the  same  number  of  qualified 
man-months  as  the  baseline  cut-off  of  76,  for  a  lower  total  cost.  The  problem  is  that,  as  shown 
in  Table  C.l,  this  optimum  is  attained  by  reducing  the  total  accessions  to  10,464,  resulting  in 
6,564  retained  (but  more  productive)  men  at  the  three-year  point.  This  is  lower  than  the 
current  (baseline)  retained  men  of  7,303  at  three  years. 

This  problem  is  resolved  by  considering  larger  numbers  of  accessions  as  shown  by  curves 
B,  C,  D,  and  E.  Each  curve  has  a  minimum  and  therefore  optimum  point,  and  the  optimum 
declines  only  gradually  as  the  number  of  accessions  (and,  hence,  retained  force  size)  in¬ 
creases.  Looking  again  at  Table  C.l,  if  one  wishes  to  choose  an  optimum  that  yields  the  same 
number  of  retained  men  as  at  present,  the  choice  would  be  assumption  C,  which  yields  an 
optimum  cut-off  of  87,  about  11,700  accessions,  and  7,300  retained  men  at  three  years.  Note 
that  this  optimum  cut-off  is  virtually  identical  to  that  shown  in  Fig.  12  (cost  assumption  A). 

As  a  practical  matter,  then,  the  simpler  approach  used  in  Sec.  Ill  may  be  preferred,  since 
the  resultant  optimal  aptitude  cut-off  score  is  the  same. 
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Table  C.l 

Force  Size  Characteristics  for  Differing  Optimal  Cut-offs 


Accessions  Assumption 

Item 

A^ 

B 

C 

D 

E 

Accessions  at  baseline 

12,168 

13,000 

13,500 

14,000 

14,500 

Optimum  aptitude  area 

cut-off  score 

89 

88 

87 

87 

86 

Accessions  using  optimum  cut-off 

10,464 

11,214 

11,680 

12,113 

12,584 

Retained  men  at  3  years  using  , 

optimum  cut-off 

6,564 

7,039 

7,337 

7,609 

7,910 

“^Existing  baseline. 

Retained  men  at  Dre-1971  cut-off  is 
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